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Drpeptides Which Promote Release erf G rowth Hormone 
This invention relates to dipeptide compounds which are growth 
hormone releasing peptide (GHRP) mimetics and are useful for the treatment 
and prevention of osteoporosis. 
5 Background of fte Invention 

Growth hormone, which is secreted from the pituitary, stimulates growth 
of all tissues of the body that are capable of growing, in addition, growth 
hormone is known to have the following basic effects on the metabolic process 
of the body: 

10 1. Increased rate of protein synthesis In ail cells of the body, 

2. Decreased rate of carbohydrate utilization In cells of the body; 

3. Increased mobilization of free fatty adds and use of fatty acids for 
energy. 

A deficiency (n growth hormone secretion can result in various medical 

15 disorders, such as dwarfism. 

It is now widely recognized that most human growth deficiencies are due 
to hypothalamic defects that impair the release of pituitary growih hormone and 
are not the result of a primary deficit in the production of growth hormone by the 
pituitary. As a result, the development of synthetic growth hormone-releasing 

2) agents and the use of drugs acting through established neurotransmitter 

systems In the brain to stimulate growth hormone, release are being considered 
as alternatives to highly expensive growth hormone replacement therapy for 
the restoration of normal serum growth hormone levels. Strobel and Thomas, 
Pharm. Rev. 46, No. 1, pg. 1-34 (1994). 

25 Various ways are known to release growth hormone. For example, 

chemicals such as arginine, L-3,4-dlhydroxyphenylalanine (L-DOPA), 
glucagon, vasopressin, and insulin induced hypoglycemia, as well as activities 
such as sleep and exercise, Indirectly cause growth hormone to be released 
from the pituitary by acting In some fashion on the hypothalamus perhaps 

30 either to decrease somatostatin secretion or. to increase the secretion of the 
known secretagogue growth hormone releasing factor (GRF) or an unknown 
endogenous growth hormone-releasing hormone or afl of these. 

In cases where Increased levels of growih hormone were desired, the 
problem was generally solved by providing exogenous growth hormone or by 

35 administering an agent which stimulated growth hormone production and/or 
release. In either case the peptidyi nature of the compound necessitated that it 
be administered by injection. Initially the source of growth hormone was the 
extraction of the pituitary glands of cadavers. This resulted in a very expensive 
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product and carried with it the risk that a disease associated with the source of 
the pituitary gland could be transmitted to the recipient of the growth hormone. 
Recently, recombinant growth hormone has become available which, while no 
longer carrying any risk of disease transmission, is still a very expensive 

5 product which must be given by injection or by a nasal spray. 

Other compounds have been developed which stimulate the release of 
endogenous growth hormone such as analogous peptidyl compounds related 
to GRF or the peptides of U.S. Patent 4,41 1 ,890. These peptides, while 
considerably smaller than growth hormones are still susceptible to various 

10 proteases. As with most peptides, their potential for oral bioavailability is low. 
WO 94/13696 refers to certain spiropiperidines and homoiogs which 
promote release of growth hormone; Preferred compounds are of the general 
structure shown below. 



15 



20 



,f\L O 
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30 



25 WO 94/1 1012 refers to certain dipeptides that promote release of growth 
hormone. These dipeptides have the general structure 

r 

ir i r 

35 

where L is 
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The compounds of WO 94/11012 and WO 94/13596 are reported to be 
useful in the treatment of osteoporosis in combination with parathyroid 



20 Z te -COCT R 1 R^LCOANR^ 5 ; 

UsNR 6 ,OorCH2; 

W is hydrogen or In combination with X is a benzo fusion in which W and 
X are linked to form a phenyl ring optionally substituted wffii one to three 
substituents independently selected from 

R 3 ^ T-R^andR 12 ; _ 
25 Y is hydrogen, Ci-Ce alkyl, C4-C10 cydoalkyl or aryt-K-, phenyHCi-C6 

alkyt)-K- or thienyl-(Ci-C6 alky!)-K-, each ring optionally substituted with one to 
three substituents selected from R 3 *, R* and R 12 , wherein K is a bond, 0, 

S(0)m t orNR 2a . 
XISOR2R2, 
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hormone or a bisphosphonate. 

Summary of the Invention 

This invention provides a compound of the formula; 



15 




wherein 
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15 



R 62 — M — N — Aryl , N — C- 

R 9 



I 



O R 38 , A 1 

o-c— , lA >^ /*b 



or in combination with Wis a benzofuslon In which W and X are linked to form 
a phenyl ring optionally substituted with one to three substituents 
Independently selected from R 3 ®. -T-R 30 and R 12 ; 

R 1 Is C1-C10 alky!, aryl, aryi (C1-C6 alkyl) and C3-C7 cycloalkyl (C1-C6 
alkyl) or C1-C5 alkywO-Ci-Cs alkyt. aryl (C0-C6 alkyl)* 1 -{C1-C5 alkyl), 
(Cs^7) cydoalkyltC^salkyD-KMCi-Cs alkyl) where K 1 Is O, S(0) m . 
N(R 2 )C(0), qOJNtR 2 ), OC(0), C(0)0, -CR2-CR 2 - or -CsC- where the aryl 
groups are defined below and R 2 and the alkyl groups may be further 
20 substituted by 1-5 halogens, spjmR 2 *. 1 to 3 of OR 23 or CfpjOR 23 and the 
aryl groups may be further substituted by phenyl, phenoxy, arytalkyioxy, 
hatophenyl, 1 to 3 of C1-C6 alkyl, 1 to 3 of halogen. 1 to 2d ORp, 
methylenedtoxy, S(0) m fP, 1 to 2 of CF3, OCF3, nttro, WR^R 2 ). 
NtR^CP)^), CJOJOR 2 , C(0)N(r2)(R2), S0 2 N(R 2 KR 2 ). NtRZjSOa aryl or 

25 N(R 2 )S02R 2 ; 

R 2c is hydrogen, C1-C6 alkyl. C3-C7 cycloalkyl, and may be joined with 

R1 to form a C3-C8 ring optionally Including oxygen, sulfur or NR 2 *; 

R 2 ls hydrogen. C1-C6 alkyl, C3-C7 cycloalkyl. Ci-Ce halogenated 

alkyl; 

30 R 26 is hydrogen or C1-C6 alkyl; 

R2b is hydrogen C1-C8 alkyl. C1-C8 halogenated alkyl, C3-C8 

cycloalkyl. alkylaryl or aryl; 

R3a is H, F. CI. Br, I, CH3, OCF3, OCF2H, OCH3 or CF3; 

R12 |s H, F. a, Br, I, CH3, OCF3, OCF2H. OCH3 or CF3; 
35 T Is a bond or Is phenyl or a 5 or 6-membered heterocycle containing 1 
to 3 hetero atoms selected from nitrogen, sulfur or oxygen, each optionally 
substituted wilh one to three substituents selected from F, CI. Br, I, CH3, OCH3, 
OCF3 and CFa 
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is hydrogen, CONRBrS, SO2NR8R 9 , COOH, COO{Ci-C6)alkyl, 
NR2S02R 9 , NR2C0NR8r9 ( NR2S02NR8R 9 . NR2c(0)R9, Imidazolyl, thiazolyl 
or tetrazolyl; 

R 4 and R 5 are independently hydrogen, C1-C6 alkyl, substituted Ci-Ce 
5 alkyl where the substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 
alkanoyloxy, 1 to 3 C1-C6 alkoxy, phenyl, phenoxy, 2-furyl, C1-C6 
alkoxycarbonyl, S(0) m (Ci-C6 alkyl); or R 4 and R 5 can be taken together to 
form -(CH2)rU(CH2)s- where La is C(R 2 )2, O f S(0)m or NfR 2 ), r and s are 
independently 1 to 3 and R 2 Is as defined above; 
10 R 6 is hydrogen or C1-C6 alkyl« may be joined with R 2c to fonn a C3- 

C8ring; 

R 50 is 4-morphoflno, 4-(1-methylpiperazinyl), C3-C7 cydoalkyl or C1- 
Ce alkyl each optionally substituted with one to three substituents individually 
selected from F, OH, OCH3, OCF3, CF3 and C3-C7 cydoalkyl; 
15 Mis -C(0)-or-S02-; 

A 1 is a bond, Ci-Ce alkylene, C1-C6 haloalkylenyl or C1-C6 
hydroxyaJkytenyl; 

A is a bond or Is 

R 7 « 

25 where x and y are independently 0-3; 

Z 1 Is N-R 2 or O; or Z 1 Is a bond; 

R 7 and R 7a are independently hydrogen, Ci-C$ alkyl, trffluoromethyl, 
phenyl, substituted Ci-Ob alkyl where the substituents are imidazolyl, phenyl, 
Indolyl, p-hydroxyphenyl, OR 2 , SfO^R 2 , C(0)0r2, C3-C7 cydoalkyl, 
30 N(R 2 )(R2), C(0)N(r2)(R 2 ); w r 7 and R 7a ran independently be Joined to one 
or both of R 4 and R 5 groups to form alkylene bridges between the terminal 
nitrogen and the alkyl portion of the R 7 and R 7a groups, wherein the bridge 
contains 1 to 5 carbon atoms; or R 7 and R 7a may be joined to form a 3- to 7- 
membered ring. 

35 R 9 is hydrogen, C1-C6 alkyl, phenyl, thiazolyl, Imidazolyl, furyl or thlenyl 

each optionally substituted with one to three substituents selected from CI, F, 
CH3, OCH3, OCF3 and CF3; 
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RB is hydrogen. d-Ce alkyl, substituted C1-C6 alkyl where the 
substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoytoxy, 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyt, S(0) m (Cl-Cs alkyl); 
or R8 and R9 can be taken together to form -(CH2)iU(CH2)r where La Is 

5 c(RZ)2, 0,S(0) m or N(R 2 ), rend s are Independently 1 to 3. 

F"l, B, D and E are carbon, nitrogen, one of which Is Joined to A 1 and 
each of the remaining of F\ B, D and E may be optionally substituted with Raa 
, Rbb; or F1 . B, D and E, if not Joined to A1 may also be sulfur, oxygen or 
caroonyt; F^. B, D and E may form a saturated or unsaturated ring; and one of 

10 F1 , B. D or E may be optionally missing to afford a saturated or unsaturated 

. flve-membered ring; 

Raa is H, Ci-Cs alkyl optionally substttuted with one to three halogens; 
or phenyl optionally substituted with one to three substituents independently 
selected from halogen, CH3, OCH3, OCF3, CF 3 and C1-C8 alkyl aryl; 
15 Rbb is Ci-Cb alkyl, C1-C8 alkoxy, C1-C8 thloalkyl. each optionally 
substituted with one to three substituents independently selected from halogen. 
CH3, OCH3, OCF3. CF3; C3-C8 cydoalkyl; phenyl optionally substituted with 
one to three substituents Independently selected from halo, CH3, OCH3, OCF3 
or CF3; .O-Ci-Ce alkyl; or -S-Ci -Cs alkyl. 
20 G, Hi, I and J are carbon, nitrogen, sulfur or oxygen atoms which form 
an aromatic ring, a partially saturated ring or a saturated ring; one of Q, Hi, I or 
J may be optionally missing to afford a flve-membered ring; 

aryl is phenyl, naphthyl or a 5- or 6- membered ring with 1 to 3 
heteroatoms selected from oxygen, sulfur and nitrogen; or a bteyclic ring 
25 system consisting of a 5 or 6 membered heterocyclic ring with! to 3 

heteroatoms of nitrogen, sulfur or oxygen, fused to a phenyl ring, each aryl ring 
being optionally and independently substituted with up to three substituents 
selected from R 38 , R 3b and R 1 2; 
mlsoto2; 
30 nlsuto2; 

qisOtoS; 

and pharmaceutical acceptable salts and Individual dlastereomera 

thereof, i.j 1 

In one aspect, this invention provides a compound of Formula I wherein 

35 zis-cocrirZcnhcoanr^rs 

A Is -CR 7 R 7a (CH2)y-; y Is 0 to 3; 
and R2CfeHorCH3; 
R7 is C1-C3 alkyl; 
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R 7a teHorCi-C3alkyl; 

R* is hydrogen or C1-C3 alkyl; or R 4 and R7a are combined to form an 
alkyiene bridge; 

R 5 is hydrogen or C1 -03 alkyl optionally substituted with one or two 
5 hydroxyl groups. 

Within the above group of compounds, a preferred class are those 
wherein 

R1 is selected from the group consisting of 1-in<Myl-CH2-'. 2-indolyl- 
CH2-, 3-indoiyl-CH2-, 1-naphthyhCH2-, 2-naphthyl-CH2-, 1-benzimkJazolyl- 
10 CH2-, 2-benamidazolyt-CH2-, phenyl-(Ci-C4) alkyl-, 2-, 3- or 4«pyridyl-(Ci- 
C4) alkyl, thienyl-(Ci-C4) alkyl, and pheny1-(Co-C3 alkyiK>-CH2-, phenyl- 
CH20-phenyt-CH2-. and 3-ben20tWenyl-CH2', or any of the above groups 
substituted in the aryl portion with one to three F, a, CH3, OCHs, OCF3 or CF3 
substituents. 

15 still further preferred within this class are compounds wherein R1 is 
C6H5CH2OCH2-, phenyl-CH2-S-CH2-. 1-naphthyt-CH2-, 2-naphthyl-CH2v 
phenylpropyl or 



25 and the aryl portion of R1 is optionally substituted with fluorine, CH3 or CF3. 
In another aspect this invention provides a compound of Formula I 




which Is: 



35 




wherein n is zero or one; m is one or two; 
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R3a is H. F, CI, Br, I, CH& OCH3 or CF3; 
R12 is H, F, Q, Br, I, CH3, OCH3 or CF3; 

T is a bond or is an aryl group selected from phenyl, pyridyi, pyrimidyl, 
thlenyl, pynolyl, pyiazotyl, oxazolyl, isoxazolyl, imidazolyi, thiazolyl and 
5 tetrazolyl; each optionally substituted with one to three F, CH3, CI, OR8 t 0CH3, 
OCF3 orCFa 

R3b is hydrogen, CONR8R9, S02NR8r9, COOH, COO(Ci-C6)alkyl, 
NHSO2R 9 , NHC{0)Nr8r9 | NHS02NR8R9 NHC(0)R9 t NR8r9, imidazolyi. 
thiazolyl or tetrazolyl; 
10 R9 is hydrogen, C1-C6 alkyl, phenyl, thiazolyl, Imidazolyi, fury! or thlenyl 

each optionally substituted with one to three substituents selected from CI, F, 
CH3, OCH3, OCF3 and CF3; 

R 8 Is hydrogen, C1-C6 alkyl, C3-C7 cydoalkyt, substituted Ci-Cg alkyl 
where the substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 
15 aikanoytoxy, 1 to 3 Ci-Ce alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl, 
S(0)2(Ci-C6 alkyl); or R8 and R9 can be taken together to form 
-(CH2)rLa(CH2)s- where U Is C(R2) 2f O, S(0)2 or N(R 2 ), r and s are 
Independently 1 to 3. 

- - In another aspect, this invention provides a compound of Formula it 
20 wherein: . 

m is one; 
. R 12 is hydrogen; 
R 3 * is hydrogen, F or CI; 

T Is phenyl, thlenyl, thiazolyl, oxazolyl, isoxazolyl or pyrazolyl, each 
25 optionally substituted with one to three substituents, selected from F, OH, 
OCH3, OCF3, CF3 and CH3; . 

R3b is hydrogen, C{0)NR8r9, NHC(0)NR8r9, NHS(0)2R9, NHC(0)R9; 
In another aspect, this Invention provides a compound of Formula II 
wherein: 
30 mis one; 

T is a bond; preferred within this class are those compounds wherein; 
n is one; 

R3a and R* 2 are hydrogen. 

R3b is CONR8R9 S0 2 NR8r9, COOH, COO(Ci -Chalky!, NHS0 2 R9 
35 NHS02NR8R9 NHC(0)NR8r9, NHC{0)R9, NR8R9 or ORB; 

R9 is hydrogen, phenyl, or thienyl optionally substituted with one to three 
substituents selected from F, CH3, OCH3, OCF3 and CF3; or R9 is C1-C6 alkyl 



Printed from Mimosa 10/13/1997 14:01:34 page -1&. 



WO 96/3*471 



PCT/IB95/00410 



optionally substituted with one to three substituents selected from F, OH, 
OCH3, OCF3 and CF3; or R 8 ; 

R 8 Is hydrogen, C1-C6 alkyl, optionally substituted Cj-Ce alkyl or C3- 
C7 cyctoalkyl where the substituents may be 1 to S halo or 1 to 3 hydroxy; or R 8 
5 and R9 can be taken together to form -(CH2)rLa(CH2)s- wherein La is C(R2)2 f 
O, S(0)m or N(R 2 ) where r and s are Independently 1 to 3. 
Within the above class still further preferred compounds are those wherein; 

n is zero; 

m is one; 
10 R3a ]$ hydrogen; 

R*2 is hydrogen; 

R3t>i s C0NR 8 R9 f NHC(0)NR 8 R9 NHS(0)2R 9 I S02NR 8 R9 " 
NHS0 2 NR 8 R 8 , nhCOR 8 or OR 8 ; 

R 9 fs phenyl, or thlenyt optionally substituted with one to three 
15 substituents selected from F, CH3, OCH3, OCF3 and CF3; or R 9 is C1-C6 alkyl 
optionally substituted with one to three substituents selected from F f OH v 
OCH3, OCF3 and CF3; and 

R 8 Is hydrogen, C1-C5 alkyl, or C3-C7 cydoalkyl each optionally 
substituted wtth 1 to 5 halo or 1 to 3 hydroxy; or R 8 and R 9 can be taken 
20 together to form -(CH2)nLa(CH2)s- wherein La is CfR 2 )^ O, s(0)m or N(R2) 
where r and s are Independently 1 to 3. 

In another aspect, this invention provides a compound of Formula I 

n is one; 

mis one; 
25 w is hydrogen; 

Y te hydrogen or methyl; 

XteR 50 M — N — Arvl; 

30 Mls-C(0)-; 

r50 i s 4-morpholino, 4-(1-methylplperaziny!), C3-C7 cyctoalkyl or Ci- 
C6 alkyl each optionally substituted with one to three substituents Individually 
selected from F f OH r OCH3, OCF3 and CF3; 

Ar is phenyl, pyridyl, thlenyt, pyrimldyl or thiazolyl, each optionally 
35 substituted with one to three substituents individually selected from F, Q, CH3, 
OCH3,OCF3andCF3- 

In another aspect, this Invention provides a compound of Formula I 
wherein 
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W is hydrogen; 
n and mare one; 

Y Is phenyl-K, pyridyt. pyrimkJyl, thlenyl-K, orthlazolyl, C4-C10 
cycloalkyl. oxarolyl. pheftyl-(Ci-C 4 alkyl)-K-, thienyl-(Cl-C4 alky!)*- where K 
5 is O or Is a bond and each of the above aryi groups is optionally substihrted 
with one to three substituents Independently selected from F, CI, CH3, OCH3, 
OCF2H,OCF3andCF3; 
XisR2or-C(0)-NR8R9; 

R9 is hydrogen, C1-C6 alkyl, phenyl, thiaxoryt, imidazoiyl, furyl or thienyl 
10 each optionally substituted with one to three substituents selected from a, F, 
CH3, OCH3, OCF3 and CF3; 

rB is hydrogen, C1-C6 alkyl, substituted C1-C6 alkyl where the 
substituents may be 1 to 5 halo. 1 to 3 hydroxy. 1 to 3 C1-C10 alkanoyloxy. 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy. Ci-Ce alkoxycarbonyl, S(0)ni(Ci-C6 alkyl); 
15 or RB and R9 can be taken together to form -(CH2)rLa(CH2>s- where La Is 
C(R2)2, 0. S(0)m or N(R^), r and s are Independently 1 to 3. 

In another aspect this Invention provides a compound of Formula I 
wherein; 

Z is -COCR1 r2cnHCOANR 4 R5 
20 Als-CR7R7a<CH2)y;yls0to3; 
and R&lsHorCHs; 
R7 is C1-C3 alkyl; 
R7ajsH or C1.C3 alkyl; 

R4 is hydrogen or C1-C3 alkyl; or R* and R? are combined to form an 

25 alkylene bridge; 

R 5 is hydrogen or 01^3 alkyl optionally substituted with or» or two 

hydroxyl groups! 

. R1 is selected from the group consisting of Hndolyl-CH2-. 2-indolyl- 
CH2-; 3.lndolyl-CH2-. 1-naphthyWH2-. 2-naphthyl-CH2-. 1-benzimldazolyt- 

30 CH2-. 2-benzlmlds2oty!-CH2-. P henyKJi-C4 alkyl-. 2-. 3- or 4-pvridyWl-C4 
alkyl. phenyt-CHfrS-CH*. thlenyl-Cl-C4 elkyl. and phenyl-(Co-C3 elkyl)-0- 
CH 2 -, phenyl-CH 2 CH>henyl-CH2-. and 3-benzothienyl-CH2-. or any of the 
above groups substituted in the aryl portion with one to three F, CI, CH3. 
OCH3. OCF3 or CF3 substituents; 

35 R2c is hydrogen; v=0; R 7 and R?a are methyl and R 4 and R 5 are 
hydrogen and R1 is C6H 5 CH2-OCH 2 -. phenyl-CH 2 -S^H2-. 1-napthyK}H2- 
2-napthyl-CH 2 -. phenylpiopyl or, 
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and the aryl portion of R 1 is optionally substituted with fluorine, CH3 or CF3; 

and n Is zero one; m Is zero or one; Y Is C4-C10 cycloalkyl, phenyl, phenyl- 

CH2-, phenyl^-, pyridyl, pyrimidyl, thlenyl, thienyl-CH2-, thlazolyl or oxazotyt, 
10 each optionally substituted with one to three substituents independently 

selected from F, CI, CH3, OCH3, OCF3, OCF2H and CF3; X is H, C1 to C4 aflcyl 

or Ci to C4 alkyl substituted with one to five fluorine atoms; W Is hydrogen. 
In another aspect, this Invention provides a compound of Formula I 

wherein: Y i9 phenyl-CH2-, th!enyl-CH2- or phenyl-O- each optionally 
15 . substituted with F, Ci, CH3, OCH3. OCF3, OCF2H and CF3; X is H, CH3 or 

CF3. 

In another aspect, this invention provides a compound of Formula I 
wherein 

2 is -COCR1 R2cnHCOANR 4 R5 
20 Ais-CR7 R 7a{CH2)y;y«s0to3; 
and R2cisHorCH3; 

R7 Is C1-C3 alkyl; 

R7a|sHorCi-C3alkyl; 

R 4 Is hydrogen or C1-C3 alkyl; or R 4 and R 7a are combined to form an 
25 alkylene bridge; 

r5 \s hydrogen or C1-C3 aDcyl optionally substituted with one or two 

hydroxyl groups; 

R 1 is selected from the group consisting of 1-lndolyl«CH2S 2-indolyl- 
CH2-; 3-indolyl-CH2-; 1-naphthyI-CH2-; 2-naphthyl-CH2-; 1-benzimldazolyl- 

30 CH2S 2-benzimldazdyt-CH2-; phenyl-Ci-C4 alkyl-; 2-, 3- or 4-pyridy»-Ci-C4 
alkyl; thienyl-Ci-C4 alkyl; phenyl-(CH2)rrO-CH2- where n is zero to three; 
phenyl-CH20-phenyi-CH2-; and 3-benzothienyl-CH2-; or any of the above 
groups substituted in the aryl portion with one to three F 9 CI, CH& OCH3. OCF3 
or CF3 substituents; 

35 Y ts hydrogen and X Is: 
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5 



wherein n and m are one and A 1 Is a bond and W Is hydrogen; or X 



10 




„ J****' 



wherein R^a Is hydrogen, F, CI, CH3, OCH3, OCF3 or CF3; 
s R12 is hydrogen, F, CI, CH3. OCH3, OCF3 or CF3; 

R aa te hydrogen, C1-C8 alkyl optionally substituted with one to three 
halogens; or phenyl optionally substituted with one to three substituents 
independently selected from halogen, CH3, OCH3, OCF3, CF3 and C1-C8 

alkyl atyl; , , 

l(J R bb is hydrogen, C1-C8 alkyl, optionally substituted with one to three 

eubsffluents Independently selected from halogen, CH3, OCH3. OCF3, CF3; 
C3-C8 cycloalkyl; phenyl optionally substituted with one to three substttuents 
independently selected from halo. CH 3 , OCH3. OCF3 or CF3; -OCi-C 8 alkyl; 
or -S-C1-C8 alkyl-. 

55 In a preferred aspect this invention provides a compound of Formula I 
wherein Z te 



20 
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—CO NHCO-C— -NH 2 
CHa 



or 



— CO NHCO— / N 

wherein each n is independently zero or one; 

R1 is 1-naphthyi CH2-. 2-napMhyt CH2, phenyl CH2CH2CH2- 




20 

optionally substituted with F, Ct, CH3 or CF3; 
or -CH2OCH2C6H5. 

Preferred compounds of Formula I are: 
25 (R)-2-Amino-NH2-(1H-lndol-3-yl)-1 -{e^toluene^sulfonylamlno)-^*- 

dihydro-1 H480quinollne-2-carbonyi]-ethyl)4sobutyramlde hydrochloride; 

. (R)-2-I2^2-Afrino-2-methy1^roplonylamlno)*(1H-lndoJ-^yl)- 
propionyl]-1^,3,4.tetrahydro-isoquinoline-6-carboxyHc acid ethylamide 
hydrochloride; 

30 (R>-2-[2-(2-Amlno-2-me^y1-proplonytemlno)-3-(1 H-ind0l-3-y!>- 
propionyQ-l^fS^tetrahydro-isoquInotlne-e-carboxylic add phenylamide 
hydrochloride; 

(R)-2-Am!no^(2-(1H^ndo^ 
dlhydio-1H-)soqulnollne-2-<^onylhethyl)^sobutymrntde hydrochloride; 
35 (R)-2-Amlno-l>H2-(1 H^ol-S-ylJ-l-IT^toluene-^uHonylamlnoJ-a,^ 

dlhydro-lH4soquinollne-2^rbonyl>ett^ 
(R)-N^2-{2-(2-Amlno-2™ethy^ 
propionyl>1£,3Atetrahydro-lsoqulnor^ 
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(R)-2-Amino-N-{1-benzyloxymethyl^ 
suffonytamino)-3,4-dIhydro-1H-isoquinoK^^ 

2-Amino-N-[1-(R)-benzyIoxymethy^ 
amino)-plpeiidin-1 -yQ-ethylHsobutyramide hydrochloride; 
5 (R)-N-[1-[4-(Acety^ 
yl)-ethyll-2-amlno4sobutyramide; 

(R)-2-AminchN-{1-(1H-lndol-3^ 
phenyl-piperidin-1 -ylJ-2-oxo-6thyl}-isobutyramlde hydrochloride; 
2-Amlno-N^1HR)-ben^ 
10 ben2oimida20l-1-y!)-plperidin-1-yll-€thyl}-; 
2-Amino-^MRM 1 H-indo1-3-ylm^ 
benzoimidazol-1 -yl)-piperldln-1 -ylJ-ethylHsobutyramide; 

(R)-2-Amin(>-N42-(1H-indol-^ 
dihydro-1 H-isoquirofine-2-caito^ 
15 2-Amino-N-{H1H-indol-3-ylme%!^ 
2-oxo-ethyI}-lsobutyramIde hydrochloride; 

(R)-2-Amirw-NH1-(1H-indo^ 
yl)-piperidin-1 -yl}-2-oxo-ethyl}-lsobutyramlde hydrochloride; 
(R)-2rAmino-N-{1-(1H4rKM^^^ 
20 bervzoimidazol-1-yl)-piperidiM-y^ hydrochloride; 

(R)-2-ArnirK>-N-{2-t4-(6-fta^^ -ylj-1 - 

(1 H-lndol-3-ylmethyl)-2-oxo-ettiylJ-lsobutyramide hydrochlorkle; 

(R)-2-Amlno-N-(1-(1 H-indol-3-ylrnethyl)-2-oxo-2-l4.(2-oxo-1 ,2-dlhydro- 
lmida20[4,5-b]pyridin-3-yl)-plperidln-1 -yl]-ethyf}-lsobutyramide hydrochloride; 
25 (R)-2-Amino44-|2-[4-(5-^ 
piperidin-1-ylh1-(1H-lndol-3-tf^ 

(R)-2.AminD-N-t1-berttolbJ1htoptmn^-ylmem 
dihydro-benzoimidazol-1-yl)-p^^ hydrochloride; 
- 2-Amlno-rHHR)-benzyloxym^ 
30 phenyl-piperidln-1 -yQ-2-oxo-ethyl)-isobutynSimlde; 

(R)-Piperidine-4.carboxyllc acid {Hiaphthalen-2-ylmethyl-2-oxo-2-{5- 
(toluene^-sulfonylamlrvo)-!,^^ 
hydrochloride; 

2-Amlno-NH1-(R)^enzylox^ 
35 phenyl-plperidln-1 -ylJ-2-oxo-ethyO-isobirtyramide; 

(R)-2-Am!no-N-{1 -(1 H-iridol-3-ylrnethyl)-2-oxo-2-I4-phenyU- 
(pyrrolidine-1^bonyl)-plperidiri-^ hydrochloride; 
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(R)-1 -l2-(2-Amino-2-methyl-propionylamino)-3-(1 H-indol-3-yl)- 
proplony!J-4-phenyl-plperidine-4-carboxylic acid (4-hydroxy-butyl)-amlde 
hydrochloride; 

2-Amlno-N-{1 •(5-fluoro-1 H-lndol-3-ylmethyl).2-oxo-2H4-(2-oxo-2 f 3- 
5 dihydro-benzoimlda2ol-1-yl)-piperidln-1 -yl]-ethylHsobutyramide hydrochloride; 
2-Amino-hHH1^ethyMHMndol^yta^^ 
dihydro-benzoimidazol-1-y!)-piperidin-1-yI]-ethylHsobutyramIde hydrochloride; 

(R)-Piperidine-4-cart>oxyUc acid {1-naphthalerv2-ylmethyl-2-oxo-2-{4^(2- 
phenyt-be nzol mldazol-1 -yl)-plperidln-1 -yl)-ethyl}-amide hydrochloride; 
10 (R)-3-Afnlno-N-{1-(1 H-lndol-3-ylmethyl)-2-oxo-2-[4-(2-phenyl- 

benzoimidazol-1 -yl)-piperidin-1 -yI}-ethyl}-3-methyH)utyramide hydrochloride; 
and 

(R)-Plperidine-4-carboxyllc acid {2-{4-(3-methyl-2-oxo-2 f 3-dlhydfO- 
ben2oimidazoM-yl)-piperidin-1-yQ-1-napht^ 
15 amide hydrochloride 

Further preferred compounds are: 
(R)-2-Amino4sH24>enzyloxy-l-(^ 
isobutyramlde hydrochloride* . 

(R)-2-Amino-N-l2-(1 H-indol-3-y1)-1 -(4-phenyl-piperidine-1 -carbonyl)- 
20 ethyQ-isobutyramlde hydrochloride, 

(R)-2-Amlno-^2K1Mndol-3^ 
piperidine-1-carbonytJ-ethylHsobutyrarnlde hydrochloride, 

(R)-2-Amlno-N-l1 -{4-(4-fluoro-phenyl)-plperidine-1 -carbonyl]-2-(1 H- 
indol-3-yl>-ethyI]-lsobutyramide hydrochloride, 
25 (R)-2-Amlno-N-{2-(5-fluoro^^ 

piperidine-1-carbonyQ-ethylHsobutyramlde hydrochloride, 

' (R)-2-Amino-NH2-(6-fluoro-1 H-indo)-3-yl)-1 -(4-phenyl-plperidine-1 - 
carbonyl)*ethyi)-lsobutyramide hydrochloride, 

<R)-2-Arrtno*N-{2-(5-fluoro-1 H-lndo!-3-yl)-1 -(4-pheny1-piperidine-1 - 
30 carbonyl)-6thyQ-isobutyram)de hydrochloride, 

(R)-2-Amlno-N-[2-benzylsulfanyH -(4-phenyi-plperidine-1 -carbonyt)- 
ethyQ-lsobutyrarnlde hydrochloride, 

(R)*2-Amino-N-(2-naphthalen-1 -yl-1 -(4-phenyt-plperfdlne-1 -carbonyl)- 
ethylj-isobutyramide hydrochloride, 
35 (R)-2-Ammo-NH2-(1HHndol*^ 
carbonyl)-ethyl}-lsobutyramide hydrochloride, 

(R)-2-Amlno-N-t3-phenyH -(4-phenyl-piperidlne-1 -carbonyl)-propyq- 
Isobutyramide, 
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(R)-2-Plperidine-4-carboxytic acid {2-naphthalen-1-yl-1-l4-(phenyl- 
propionyl-amino)-piperidine-1-carbonyl]-cthyJ}-amide hydrochloride, 

(R)-2-Amino-N-[1-naphthalen«1-ylm^ 
1-y|)-ethy!>lsobutyramide hydrochloride, 
5 (R).2-Amlr*>-N-[2-(2-m^ 

carbonyl)-ethylHsobutyramide hydrochloride, and 

(R)-2-Amino-N-[4-p^ 
isobutyramide hydrochloride. 

Still further preferred compounds are: 
10 (R)-2.Amlno-N42-(1H-lndo 
ethyll-lsobutyramlde hydrochloride or 

(R)-2-Amino-N-[1 -{4-benzyl-piperidine-1 -carbonyf)-2-(1 H-lndol-dPyl)- 
ethylHsobutyramide hydrochloride. 
This Invention also provides: 
15 a method for Increasing levels of endogenous growth hormone In a 

human or an animal which comprises administering to such human or animal 
an effective amount of a compound of Formula I; 

a composition useful for increasing the endogenous production or 
release of growth hormone In a human or an animal which comprises an Inert 
20 earner and an effective amount of a compound of Formula I; 

a composition useful for increasing the endogenous production or 
release of growth hormone In a human or an animal which comprises an inert 
carrier and an effective amount of a compound of Formula I used In 
combination with other growth hormone secretogogues such as, GHRP-6, 
25 Hexorelan, GHRP-1 , growth hormone releasing factor (GRF) or one of Its 
analogs or IGF-1 or IGF-2, or B-HT920; and 

• a method tor the treatment of osteoporosis which comprises 
administering to a patient with osteoporosis a combination of a 
blsphosphonate compound such as alendronate, and a compound of Formula 
30 L 

This invention further provides a method for treating or preventing 
diseases or conditions which may be treated or prevented by growth hormone 
which comprises administering to a mammal In need of such treatment or 
prevention an amount of a compound of Formula I which Is effective In 
35 promoting release of said growth hormone. 

... In another aspect this invention provides compositions and methods 
which are useful for treating obesity, fraility associated with old age, and 
cachexia associated with AIDS and cancer. 
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The instant compounds are highly substituted dipeptide analogs for 
promoting the release of growth hormone which are stable under various 
physiological conditions which may be administered parenteral^, nasally or by 
the oral route. 

5 Detailed Description nf the Invention 

One of ordinary skill will recognize that certain substttuents fisted in this 

invention may have reduced chemical stability when combined with one 

another or with heteroatoms in the compounds. Such compounds with 

reduced chemical stability are not preferred. 
10 In general the compounds of Formula I can be made by processes 

which include processes known In the chemical arts for the productionof 

structurally analogous compounds. Certain processes for the manufacture of 

Formula I compounds are provided as further features of the invention and are 

illustrated by the following reaction schemes. 
15 In the above structural formulae and throughout the Instant specification, 

the following terms have the indicated meanings: 

The alkyi groups specified above are intended to include those alkyt 

groups of the designated length in either a straight or branched configuration . 

which may optionally contain double or triple bonds. Exemplary of such alkyl 
20 groups are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tertiary butyl, pentyl, 

isopentyl, hexyl, isohexyl, allyl, ethinyl, propenyl, butadienyl, hexenyl and the 

like. 

The alkoxy groups specified above are Intended to include those alkoxy 
groups of the designated length in either a straight or branched configuration 
25 which may optionally contain double or triple bonds. Exemplary of such alkoxy 
groups are methaxy, ethoxy, propoxy, teopropoxy, butoxy, Isobutoxy, tertiary 
butoxy, pentoxy, teopentoxy, hexoxy, isohexoxy, ailytoxy, 2-propinyloxy, 
Isobutenyloxy, hexenyloxy and the like. 

The term "halogen" or "halo" is intended to Include the halogen atoms 
30 fluorine, chlorine, bromine and iodine. 

The term "aryl" is intended to Include phenyl and naphthyl and aromatic 
5- and 6-rnembered rings with 1 to 3 heteroatoms or fused 5- or 6-membered 
blcyclic rings with 1 to 3 heteroatoms of nitrogen, sulfur or oxygen. Examples 
of such heterocyclic aromatic rings are pyridine, thlophene, furan, 
35 benzothlophene, tetrazole, indole, N-methyfindole, dihydroindole, Indazole, N- 
formyllndole, benzimidazole, thlazole, pyrimldine, and thladlazole. 
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Certain of the above defined terms may occur more than once In the 
above formula and upon such occurrence each term shall be defined 
independently of the other. 

Throughout the Instant application the following abbreviations are used 
5 with the following meanings: 





BOC 


t-butyloxycarbortyl 




BOP 


Benzotriazol-1 -ytoxy 
tris(dimethyiamlno) phosphonium 


10 




hexafiuorophosphate 




CBZ 


Benzyloxycarbonyl 




COI 


N.N'-Carbonyldiimklazole 




CH2CI2 


Methylene chloride 


* 


CHCis 


Chloroform 


15 


DCC 


Dlcydohexylcarbodfimide 




DMF 


Dimethylformamlde 




EDC 


1-(3Klimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride 




EtOAc 


Ethyl acetate 


20 


FMOC 


9-Ruorenylmethoxycarbonyl 




Hex 


Hexane 




HOOT 


Hydroxybenzotriazole hydrate 




HPLC 


High pressure liquid chromatography 




MHZ 


Megahertz 


25 


MS 


Mass Spectrum 




NMR 


Nuclear Magnetic Resonance 




PTH 


Parathyroid hormone 




TFA 


Trffluoroacetic acid 




THF 


Tetrahydrofuran 


30 


TLC 


Thin layer chromatography 


» 


TRH 


Thyrotropin releasing hormone 



The compounds of the instant Invention ail have at least one asymmetric 
center as noted by the asterisk in the structural Formula I , group Z above. 
35 Additional asymmetric centers may be present on the molecule depending 
upon the nature of the various substituents on the molecule. Each such 
asymmetric center wOl produce two optical isomers and It is Intended that all 
such optical isomers, as separated, pure or partially purified optical isomers, 
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racemic mixtures or diastereomeric mixtures thereof, be Included within the 
ambit of the instant invention. In the case of the asymmetric center represented 
by the asterisk, it has been found that the absolute stereochemistry of the more 
active and thus more preferred isomer is shown in Formula IA. This preferred 

5 absolute configuration also applies to Formula I. With the R2 substituent as 
hydrogen, the spatial configuration of the asymmetric center corresponds to 
that In a D-amino acid. In most cases this Is also designated an fi- 
configuration although this will vary according to the values of R1 and R2 used 
In making fi- or ^-stereochemical assignments. 

10 The Instant compounds are generally isolated In the form of their 

pharmaceutical^ acceptable acid addition salts, such as the salts derived from 
using inorganic and organic acids. Examples of such acids are hydrochloric, 
nitric sulfuric, phosphoric, formic, acetic, trifluoroacetic, propionic, maleic, 
succinic, malonic, methane sulfonic and the like. In addition, certain 

15 compounds containing an acidic function such as a carboxy can be isolated In 
the form of their inorganic salt in which the counterion can be selected from 
sodium, potassium, lithium, calcium, magnesium and the Dke, as well as from 
organic bases* 

- - The growth hormone releasing compounds of Formula I are useful fri 

20 vitro as unique tools for understanding how growth hormone secretion Is 
regulated at the pituitary level This Includes use In the evaluation of many 
factors thought or known to Influence growth hormone secretion such as age, 
sex, nutritional factors, glucose, amino acids, fatty acids, as well as fasting and 
non-fasting states. In addition, the compounds of this Invention can be used in 

25 the evaluation of how other hormones modify growth hormone releasing 

activity. For example, It has already been established that somatostatin Inhibits 
growth hormone release. Other hormones that are Important and in need of 
study as to their effect on growth hormone release include the gonadal 
hormones, e.g., testosterone, estradiol, and progesterone; the adrenal 

30 hormones, e.g., Cortisol and other corticoid's, epinephrine and norepinephrine; 
the pancreatic and gastrointestinal hormones, e.g., Insulin, glucagon, gastrin, 
secretin; the vasoactive peptides, e.g., bombesin, the neurokinins; and the 
thyroid hormones, e.g., thyroxine and triiodothyronine. The compounds of 
Formula I can also be employed to investigate the possible negative or positive 

35 feedback effects of some of the pituitary hormones, e.g., growth hormone and 
endorphin peptides, on the pituitary to. modify growth hormone release. Of 
particular scientific importance is the use of these compounds to elucidate the 
subcellular mechanisms mediating the release of growth hormone. 
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The compounds of Formula I can be administered to animals, including 
man, to release growth hormone in vivo. For example, the compounds can be 
administered to commercially Important animals such as swine, cattle, sheep 
and the like to accelerate and increase their rate and extent of growth, to 

5 improve feed efficiency and to increase milk production in such animals- In 
addition, these compounds can be administered to humans in vivo as a 
diagnostic tod to directly determine whether the pituitary Is capable of 
releasing growth hormone. For example, the compounds of Formula I can be 
administered in vivo to children. Serum samples taken before and after such 

10 administration can be assayed tor growth hormone. Comparison of the 
amounts of growth hormone In each of these samples would be a means for 
directly determining the ability of the patient's pituitary to release growth 
hormone. 

Accordingly the present Invention Includes within Its scope 
15 pharmaceutical compositions comprising, as an active ingredient, at least one 
of the compounds of Formula I in association with a pharmaceutical by 
acceptable carrier. Optionally, the active ingredient of the pharmaceutical 
compositions can comprise an anabolic agent in addition to at least one of the 
compounds of Formula I or another composition which exhibits a different 
20 activity, e.g., an antibiotic growth permtttant or an agent to treat osteoporosis or 
in combination with a corticosteroid to minimize the catabolic side effects or 
with other pharmaceutical^ active materials wherein the combination 
enhances efficacy and minimizes side effects. 

Growth promoting and anabolic agents Include, but are not limited to, 
25 TRH, PTH, diethyistilbesterol, estrogens, B-agonlsts, theophylline, anabolic 
steroids, enkephalins, E series prostaglandins, compounds disclosed In U.S. 
Patent No. 3,239,345, e.g M zeranol, and compounds disclosed in U.S. Patent 
No. 4,036,978, e.g., sulbenox or peptides disclosed In U.S. Patent No. 
4,411,890. 

30 A stiil further use of the growth hormone secretogogues of this invention 
is In combination with other growth hormone secretogogues such as the 
growth hormone releasing peptides GHRP-6, QHRP-1 as described In U.S. 
Patent Nos. 4,411,890 and publications WO 89/07110, WO 89/07111 and B- 
HT920 as well as hexarelin and the newly discovered GHRP-2 as described In 

35 WO 93/04081 or growth hormone releasing hormone (GHRH, also designated 
GRF) and its analogs or growth hormone and its analogs or somatomecfins 
including IGF-1 and IGF-2 or >i-adrenergic agonists such as ctonldlne or 
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serotonin 5HTID agonists such as sumatriptan or agents which inhibit 
somatostatin or Its release such as physostigmine and pyridostigmine. 

As is well known to those skilled in the art, the known and potential uses 
of growth hormone are varied and multitudinous. See 'Human Growth 

5 Hormone", Strobe! and Thomas, Pharmacological Reviews 46, pg. 1-34 (1994) 
which describes possible use of growth hormone. Thus, the administration of 
the compounds of this invention for purposes of stimulating the release of 
endogenous growth hormone can have the same effects or uses as growth 
hormone itself. These varied uses of growth hormone may be summarized as 

10 follows: stimulating growth hormone release in elderly humans; treating 
growth hormone deficient adults; prevention of cataboBc side effects of 
glucocorticoids, treatment of osteoporosis, stimulation of the Immune system, 
acceleration of wound heating, accelerating bone fracture repair, treatment of 
growth retardation, treating acute or chronic rem) failure or Insufficiency, 

15.. treatment of physiological short stature, including growth hormone deficient 
children, treating short stature associated with chronic Illness, treatment of 
obesity, treating growth retardation associated with Prader-Willi syndrome and 
Turner's syndrome; accelerating the recovery and reducing hospitalization of 
bum patients or following major surgery such as gastrointestinal surgery; 

20 treatment of Intrauterine growth retardation, skeletal dysplasia, 

hypercortisonism and Cushings syndrome; replacement of growth hormone in 
stressed patients; treatment of osteochondrodysplasias, Noonans syndrome, 
sleep disorders, Alzheimer's disease, delayed wound healing, and 
psychosocial deprivation; treatment of pulmonary dysfunction and ventilator 

25 dependency; attenuation of protein catabolic response after a major operation; 
treating malabsorption syndromes, reducing cachexia and protein loss due to 
chronic illness such as cancer or AIDS; accelerating weight gain and protein 
accretion in patients on TPN (total parenteral nutrition); treatment of 
hyperinsulinemla Including nesidioblastosis; adjuvant treatment for ovulation 

30 induction and to prevent and treat gastric and duodena) ulcers; to stimulate 
thymic development and prevent for age-related decline of thymic function; 
adjunctive therapy for patients on chronic hemodialysis; treatment of 
immunosuppressed patients and to enhance antibody response following 
vaccination; improvement In muscle strength, mobility, maintenance of skin 

35 thickness, metabolic homeostasis, renal homeostasis In the frail elderly; 

stimulation of osteoblasts, bone remodeling, and cartilage growth; treatment of 
neurological diseases such as peripheral and drug Induced neuropathy, 
Guffllan-Barre Syndrome, amyotrophic lateral sclerosis, multiple sclerosis. 
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cerebrovascular accidents and demyellnaling diseases; stimulation of the 
immune system in companion animals and treatment of disorders of aging In 
companion animals; growth promotant in livestock; and stimulation of wool 
growth in sheep. 

5 It will be known to those skilled in the art that there are numerous 

compounds now being used in an effort to treat the diseases or therapeutic 
indications enumerated above. Combinations of these therapeutic agents 
some of which have also been mentioned above with the growth promotant, 
anabolic and desirable properties of these various therapeutic agents. In these 

10 combinations, the therapeutic agents and the growth hormone secretagcgues 
of this invention may be independently present in dose ranges from one one- 
hundredth to one times the dose levels which are effective when these 
compounds and secretagogues are used singly. 

Combined therapy to Inhibit bone resorption, prevent osteoporosis and 

15 enhance the healing of bone fractures can be illustrated by combinations of 
bisphosphonates and the growth hormone secretagogues of this invention. 
The use of bisphosphonates for these utilities has been reviewed, for example, 
by Hamdy, NAT., Role of Bisphosphonates in Metabolic Bone Diseases. 
Trends In Endocrinol. Metab., 1993. 4, 19-25. Bisphosphonates with these 

20 utilities include alendronate, ttludronate, dimethyl - APD, risedronate, 

etidronate, YM-175, clodronate, pamldronatB, and BM-210995. According to 
their potency, oral dally dosage levels of the blsphosphonate of between 0*1 
mg and 5 g and dally dosage levels of the growth' hormone secretagogues of 
this Invention of between 0.01 mg/kg to 20 mg/kg of body weight are 

25 administered to patients to obtain effective treatment of osteoporosis. 

Compounds that have the ability to stimulate GH secretion from cultured 
rat pituitary cells are identified using the following protocol. This test is also 
useful for comparison to standards to determine dosage levels. Cells are 
isolated from anterior pituitaries of 6-week old male Wistar rats following 

30 decapitation. Tissues are finely minced, then subjected to mechanical and 
enzymatic dispersion using 10 U/mL bacterial protease (EC 3.4.24.4, Sigma P- 
6141) in Hank's balanced salt solution without calcium or magnesium. The cell 
suspension is plated at 5x10* cells per square cm In 24-well Costar dishes 
and cultured for 3 days in Dulbecco's Modified Eagles Medium (D-MEM) 

35 supplemented with 4.5 g/L glucose, 10% horse serum, 2<5% fetal bovine 
serum, non-essential amino acids, 100 U/mL nystatin and 50 mg/mL 
gentamycin sulfate. 
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Just prior to beginning the assay, culture wells are rinsed twice, then 
equilibrated for 30 minutes in release medium (D-MEM buffered with 25 mM 
Hepes, pH 7.4 and containing 0.5% bovine serum albumin at 37°C. Test 
compounds are dissolved In- DMSO, then diluted into pre-warmed release 

5 medium. The assay is initiated by adding 1 mL of release medium (with test 
compounds) to each culture well. Incubation Is carried out at 37°C for 15 
minutes, then terminated by removal of the culture medium, which is 
centrifuged at 2000 x g for 15 minutes to remove cellular material before being 
assayed for rat growth hormone by a radioimmunoassay procedure using 

10 reagents provided by A.F. Pa/tow (Harbor-UCLA Medical Center, Torrance, 
CA). Active compounds typically stimulate growth hormone release by 3-4 fold. 

NonpeptJdyl GH secretogogues are shown to mimic growth hormone 
releasing peptides based on one or more of the following criteria: synergistic 
stimulation of GH release when added together with GHRH, Inability to further 

15 increase GH secretion by GHRP-6, sensitivity to protein kinase C Inhibitors, 
and selective stimulation of biphaslc calcium flux In GH-containing cells. 

The compounds of this invention can be administered by oral, parenteral 
(e.g., intramuscular, intraperitoneal, intravenous or subcutaneous injection, or 
implant), nasal, vaginal, rectal, sublingual, or topical routes of administration 

20 and can be formulated with pharmaceutical^ acceptable carriers to provide 
dosage forms appropriate for each route of administration. 

Solid dosage forms for oral administration include capsules, tablets, 
pills, powders and granules. In such solid dosage forms, the active compound 
is admixed with at least one inert pharmaceutical^ acceptable carrier such as 

25 sucrose, lactose, or starch. Such dosage forms can also comprise, as Is 
normal practice, additional substances other than such inert diluents, e,g., 
lubricating agents such as magnesium stearate. In the case of capsules, 
tablets and pills, the dosage forms may also comprise buffering agents. 
Tablets and pills can additionally be prepared with enteric coatings. 

30 Liquid dosage forms for oral administration Include pharmaceutical^ 

acceptable emulsions, solutions, suspensions, syrups, the elixirs containing 
inert diluents commonly used In the art, such as water. Besides such inert 
diluents, compositions can also Include adjuvants, such as wetting agents, 
emulsifying and suspending agents, and sweetening, flavoring and perfuming 

35 agents. 

Preparations according to this invention for parenteral administration 
include sterile aqueous or non-aqueous solutions, suspensions, or emulsions. 
Examples of non-aqueous solvents or vehicles are propylene glycol, 



Printed from Mimosa 10/13/1997 14:01:34 page -25- 



WO 96/36471 



PCT/IB95/0O41O 



-24- 

polyethylene glycol, vegetable oils, such as olive oil and com oil, gelatin, and 
injectable organic esters such as ethyl oleate. Such dosage forms may also 
contain adjuvants such as preserving, wetting, emulsifying, and dispersing 
agents. They may be sterilized by, for example, filtration through a bacteria- 
5 retaining filter, by incorporating sterilizing agents into the compositions, by 
irradiating the compositions, or by heating the compositions. They can also be 
manufactured In the form of sterile solid compositions which can be dissolved 
In sterile water, or some other sterile injectable medium immediately before 
use. 

10 Compositions for rectal or vaginal administration are preferably 

suppositories which may contain, In addition to the active substance, exciplents 
such as coca butter or a suppository wax. 

Compositions for nasal or sublingual administration are also prepared 
with standard exdpients well known In the art 

15 The dosage of active ingredient in the compositions of this invention ' 
may be varied; however, it Is necessary that the amount of the active Ingredient 
be such that a suitable dosage form Is obtained. The selected dosage 
depends upon the desired therapeutic effect, on the route of administration, 
and on the duration of the treatment Generally, dosage levels of between 

20 0.0001 to 1 00 mg/kg of body weight dally are administered to patients and 
animals, e.g., mammals, to obtain effective release of growth hormone. 
A preferred dosage range is 0.01 to 5.0 mg/kg of body weight daily. 
The following structures prepared in the Examples Indicated exemplify 
the nomenclature used in this document 

25 

( fl).9,p.{9-Amlno-g-me^ 

1, ? , a A-tfttrahydro-is oniiinonne-€-carboxviic acid ethvlamlde hydrochloride 
Example 26 



30 



35 
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( m-Piperidine-4-carboxvtic ac lri <1 -naph1halen-2-ylmethv»-2K>xo-2-r5-(toluene- 

4-suHonvlamlnoV1.a.dihvdro-lsoindol-2-vH-ethvlVamHiB 
Example 83 



5 



10 




I RV-N-fl -f4-f Acetvl-phenyl-flmino)-nInBridine-1 -carbonyn-2-( 1 H-indol-9-vl\- 
ethvflg-amtno-teobutvramldB 

15 Example 34 



20 




25 fR^.2-AmtrK>-N41.MH-lndo>.a-vtmethv1V2.oxo -g44.phBnvU-fpvfrQndlna-1- 
cartx>nvtVpteBridln-1-Yll-a1hvlWisobutVTamlde 

Example 46 



30 




35 
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o 
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15 



V 

f p ) .9- ftTn |n^M.f^1H.»nriol- ^ Yiyi-fRJg-f^mPthv»HlfHl(l0^phenvn-a.4- 

^ ^pviH.isonu inniintv.g^aifeonvlVethvl^sQhutvrarnWe 
Example 29 



20 



25 
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( ffl-3-Amtno-N-f 1 -/1 H^ndol-3-ylmethy>)-2.oxo-2-r4-f2-Dhenyl-ben20imidazol-1- 

Yi)-pippf1din-i-yiVethy[}-9-methYl-t?MtYrqmi<le 

Example 91 

5 

10 ^ N Y V ^^ V NH2 



The preparation of the compounds of Formula I of the present invention 
can be carried out in sequential or convergent synthetic routes* Syntheses 

15 detailing the preparation of the compounds of Formula I In a sequential manner 
are presented In the following reaction schemes. 

Many protected amino acid derivatives are commercially available, 
where the protecting groups P are, for example, BOC, CBZ, FMOC, benzyl or 
ethoxycarbonyl groups. Other protected amino acid derivatives can be 

20 prepared by literature methods. Some substituted pyrrolidines, piperidines 
and tetrahydroisoqulnollnes are commercially available, and many other 
pyrrolidines, 4-subst'rtuted piperidines, and 1,2,3,4-tetrahydrolsbquinollnes are 
known In the literature. Various phenyl or heteroaryl substituted piperidines 
and 1,2,3,4-tetrahydroisoquinoilnes can be prepared following literature 

25 methods using dertvataed phenyl and heteroaryl intermediates. Alternatively 
the phenyl or heteroaryl rings -of such compounds can be dertvattzed by 
standard means, such as halogenation, nitration, sulfonytation etc 

Many of the schemes Illustrated below describe compounds which 
contain protecting groups P. Benzyloxycarbonyl groups can be removed by a 

30 number of methods including, catalytic hydrogenation with hydrogen ft the 
presence of ai palladium or platinum catalyst In a prutic solvent such as 
methanol. Preferred catalysts are palladium hydroxide on carbon or palladium 
on carbon. Hydrogen pressures from 1-1000 psi may be employed; pressures 
from 10 to 70 psi are preferred. Alternatively, the benzyloxycarbonyl group can 

35 be removed by transfer hydrogenation. 

Removal of BOC protecting groups can be carried out using a strong 
acid such as trifluoroacetic acid or hydrochloric acid with or without the 
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presence of a cosolvent such as dichloromethane or methanol at a 
temperature of about -30 to 70°C, preferably about -5 to about 35°C. 

Benzyl esters of amines can be removed by a number of methods 
Including, catalytic hydrogenation with hydrogen in the presence of a 
5 palladium catalyst in a protic solvent such as methanol Hydrogen pressures 
from 1-1000 psi may be employed; pressures from 10 to 70 psi are preferred. 
" The addition and removal of these and other protecting groups is discussed by 
T. Greene in Protective Groups in Organic Synthesis, John Wiley & Sons, New 
York, 1981. 
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35 The protected amino acid derivatives 1 are in many cases commercially 
available, where the protecting group P is, for example, BOC or CBZ groups. 
Other amino adds can be prepared by literature methods. 
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As illustrated in Scheme 1, coupling of amines of formula 2 with 
protected amino acids of formula 1, where P is a suitable protecting group, is 
conveniently carried out in an inert solvent such as dichloromethane or DMF by 
a coupling reagent suchas EDO or DCC m the presence of HOBT. In the ease 

5 where the amine is present as the hydrochloride salt, it is preferable to add one 
equivalent of a suitable base such as triethylamine to the reaction mixture. 
Alternatively, the coupling can be effected with a coupling reagent such as 
BOP in an Inert solvent such as methanol. Such coupling reactions are 
generally conducted at temperatures of about -30 to about 80°C, preferably 0 

10 to about 25°C. For a discussion of other conditions used for coupling peptides 
see Houben-Weyl, Vol. XV, part II, E. Wunech, Ed., George Thetme Vertag, 
1974, Stuttgart. Separation of unwanted side products and puriflcattorrof 
intermediates Is achieved by chromatography on silica gel, employing flash 
chromatography (W. C. Still, M. Kahn and A. Mitra, J. Org. Chem. 43 2923 

15 1978), by crystallization, or by trituration. 

Transformation of 3 into intermediates of formula 4 can be carted out by 
removal of the protecting group P as described above. Coupling of 
Intermediates of formula 4 to amino acids of formula 5 can be effected as 
described above to give intermediates of formula 6. Deprotection of the amine 

20 6 gives compounds of formute 7. 
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Alternatively, compounds of formula 7 can be prepared by a convergent 
route as shown In Scheme 2. Intermediate esters of formula 8 can be prepared 
by treating amino acids 1, where P Is a suitable protecting group, with a base 
sue* as potassium carbonate followed by an alkyl halide such as lodomethane 

30 In a suitable solvent such as DMF. Deprotection of the amine transforms 8 into 
9. Alternatively, many amino acids of formula 9 are commercially available. 
Intermediate 10 is generated by coupling 9 to amino add 5. The ester of 
Intermediate 10 can be converted to Intermediate add 1 1 by a number of 
methods known in the art; for example, methyl and ethyl esters can be 

35 hydrolyzed with Dthium hydroxide in a protlc solvent such as aqueous 

methanol or aqueous THF at a temperature of about -20 to 120°C 9 preferably 
about 20 to 70°C. In addition, removal of a benzyl group can be accomplished 
by a number of reductive methods Including hydrogenation in the presence of 
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platinum or palladium catalyst In a protic solvent such as methanol. Acid 11 
can then be coupled to amine 2 to give Intermediates of formula 6. 
Transformation of 6 to 7 can be achieved by removal of the protecting group P. 

SCHEME 3 
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Compounds of formula 6 where R = d-feCOOR, can be converted to 
intermediate adds of formula 13 by any of the methods outlined In Scheme 2. 
Coupling the add 13 to amine 147 generates the intermediates of formula 14 
as illustrated in Scheme 3. Transformation ol 14 to 15 can be achieved by 
35 removal of the protecting group P. 
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As shown in Scheme 4, compounds of formula 18 can be prepared by 
treating 2-nltrobenzaldehydes of formula 16 with amines of formula 17 In the 
presence of a suitable reducing agent which Include alkali metal borohydrldes 

30 and cyanoborohydrides. The preferred reducing agent Is sodium 

cyanoborohydrlde. Sodium borohydrlde and sodium triacetoxyborohydrfde 
may also be used. For a general review of reductive aminations see R F. 
Borch, Aldrichlmlca Acta, 8, 3-10 (1975). The nltro group of compound 18 can 
be reduced by a number of methods including hydrogenation with a catalyst 

35 such as palladium in a protic solvent such as methanol to give compounds of 
formula 19. Cyclkatlon of the diamine with N^-carbonyldiimidazole (CDI) or 
other phosgene equivalents generates compounds of formula 20. Removal of 
the protecting group transforms 20 Into 12. 
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As shown in Scheme 5, compounds of formula 23 can be prepared by 
treating 2-nftroanHines of formula 21, where X=N orC, with N-protected 
plperidones of formula 22 in the presence of a hydride reducing agent such £ 
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sodium borohydride. Alternatively intermediates of formula 23 can be 
prepared by heating a protected 4-aminopiperidine 17 and a compound of 
formula 30, where X=N or C, in a solvent such as ethanol or DMF In the 
presence of an acid acceptor such as triethylamlne or potassium carbonate. 

5 The nrtio group of formula 23 can be reduced by a number of methods 

including hydrogenation with a catalyst such as palladium in a solvent such as 
methanollc HCi to give compounds of formula 24. Cyclization wfth CDI or other 
phosgene equivalents produces the benzimldazollnones of formula 25. 
Transformation of 25 into 26 can be achieved by removal of the protecting 

10 group P. 

SCHEMES 
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As shown in Scheme 6, the benzimidazolinones of formula 26 can also 
be prepared by treating 2-anthranflic acids of formula 27 with N-protected 
plperidones of formula 22 In the presence of a hydride reducing agent such as 
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sodium cyanoborohydride to give compounds of formula 28. The acid of 
formula 28 can then be treated with diphenylphosphoryl azide to give the aroyl 
aiide of formula 29. Heating 29 In xylene produces the benzlmldazodnones of 
formula 30. Transformation of 30 into 26 can be achieved by removal of the 
5 protecting group P. 

SCHEME 7 




39 40 
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Compounds of formula 33 can be prepared by treating a 4-piperidone of 
formula 22, where P Is a protecting group such as benzyl, with a primary 
(R2=H) or secondary amine of formula 147 in the presence of a hydride 
reducing agent such as sodium cyanoborohydride as shown in Scheme 7. 

5 Compounds of formula 33 can either be deprotected by conventional means to 
give compounds of formula 34, or in the case where Fl2a=Hi the amine can be 
coupled to a carboxyfic acid.of fdrmula 35 Using a coupling agent such as EDO 
in the presence of HOBT In an inert solvent such as dichloromethane to give 
compounds of formula 36. Subsequent removal of the protecting group 

10 generates compounds of formula 37. Alternatively, 33 can be treated wtth an 
aryl or alky) sulfonyl chloride 38 in the presence of an add scavenger to 
generate the sulfonamide 39. Transformation of 39 into 40 proceeds by. 
removal of the protecting group. 

« SCHEME 8 




22 41 42 

As Illustrated In Scheme 8, piperidinds of formula 41 can be prepared 
25 by treating a suitably protected 4-piperidone of formula 22 wtth organometalllcs 
of formula Yli or YMgX or YZnX where X» Ct, Br, or I in aprotic solvents such 
as tetrahydrofuran or diethyl ether at temperatures at or below 0°C. 
Intermediates of formula 41 can then be deprotected to give compounds of 
formula 42. 
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20 Treating 8 methyl arytacetate 43 and a protected bls(chtoroetriyl)arrine 
44 (Bercz and Ice; J. Pharm. Sd. 1972 61 pp 1316-1317) with two equivalents 
of a base such as lithium diisopropylamide In a solvent such as THF generates 
the piperidlne ester 45 as shown In Scheme 9. The ester can then be 
hydrolyzed under mild basic conditions to give Intermediates of formula 46. 

25 TheresuJflnfladdcanthenbe<»upledtoanrtr^offbnnula147toglve . 
4,4'disubstitutedptoerfdinesoffomiula47. Deprotecfion of the amine 
generates compounds of formula 48. 



30 
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As Illustrated in Scheme 10, compounds of formula 50 can be prepared 
by treating a 4-piperidone of formula 22, with equfmolar amounts of potassium 
cyanide and a primary or secondary amine hydrochloride in aqueous ethanol 
to give intermediates of formula 49. Intermediates of formula 49 can then be 
5 deprotected to give compounds of formula 50. 

SCHEME 11 

51 52 53 

15 Treating an ary) rttrile of formula 51 with Intermediate 44 with two 

equivalents of a base such as sodium amide In a suitable solvent such as 
DMSO generates the 4,4 (^substituted pfperfdines of formula 52. Subsequent 
deprotection of the plperidine amine gives rise to compounds of formula 53 as 
shown In Scheme 11. 

20 

SCHEME 12 
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The nitrite group of 52 can be reduced by a number of methods (March. 
J„ Advanced Org. Chem.; Reactions, Mechanisms, and Structure, John Wiley & 
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Sons, New York, 1985), including lithium aluminum hydride to give the primary 
amine of compound 54. Intermediate 54 can then be coupled to acids of 
formula 35 as outlined in Scheme 12 to give compounds of formula 55. 
Subsequent deprotectlon of the piperidine amine gives compounds of formula 
5 56. 

" SCHEME 13 
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The nltrile 52 can also be converted to an ester as described In Scheme 
13 by heating intermediate 52 with concentrated sulfuric acid and a small 
amount of water to temperatures around 150°C. followed by heating the 
mixture in an alcohol solvent to temperatures around 125°C. Deprotection of 

5 the piperidine amine 57 generates compounds of formula 5B. Alternatively, the 
nltrile can be hydrolyzed to the amide 161 using a number of methods known 
In the literature (March, J M Advanced Org. Chem.; Reactions, Mechanisms, and 
Structure, p. 78B, John Wiley & Sons, New York, 1985); for example, heating 
the amide in concentrated sulfuric acid to temperatures around 100»150°C will 

10 convert the nltrile to the amide as will treating the nitrite with hydrogen peroxide 
and sodium hydroxide in aqueous acetone. Transformation of 161 to 162 
proceeds by removal of the protecting group. 

SCHEME 14 

15 




69 60 . 61 

20 

Many 1,2,3,4-tetrahydroisoqulnoflnes and substituted 1,2,3,4- 
tetrahydroisoquinolines can be prepared by methods described in the literature 
(R. Adams, Org. Reactions vol VI; pp 74*206, John Wiley & Sons, New York, 
NY 1964). As Illustrated In Scheme 14, treating an amine of formula 59, such 

25 as 1 ,2,3,4-tetrahydrolsoquinpGne, with potassium nitrate in concentrated 
sulfuric add at temperatures below 5*C generates the nitro amine of formula 
60. Reduction of the nitro functionality to the corresponding amine using iron 
powder and ammonium chloride in refluxlng aqueous ethanol is one of many 
suitable literature procedures (see March, J., p. 1103-4, Advanced Org. Chem; 

30 Reactions, Mechanisms, and Structure, John Wiley & Sons, New York, 1985) 
for carrying out this transformation to generate compounds of formula 61. 



35 
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As described in Scheme 15, the B*phenethyiamide of compound 63 can 
be prepared by treating 4-brornophenethylam!ne, 62, with ethyl formate. 

20 Treating Intermediate 63 with polyphosphoric acid and phosphorous pentoodde 
in a Bischler-NapleralsH cydodehydration produces the 7-bromo-3,4- 
dlhydroisoquinoline 64. Sodium borohydride reduction of the hydrochloride 
salt of compound 64 In water produces the 7-bromo-1 A3.4- 
tetrahydroisoquinoline 65. Following the method outlined In Scheme 14, 

25 nitration of 7-brcm!o-1A3.4-tetrBhydrojsoquinoline generates Intermediate 66. 
Protection of the tetrahydroisoquinoflne amine 66 with a suitable protecting 
group P, such as tert-butoxycarbonyl, can be achieved by methods known to 
those skilled in the art and produces Intermediates of formula 67. Reduction of 
the nitro group and dehalogenatlon can be accomplished by hydrogenatfon 

30 using a catalyst such as palladium In a solvent such as acetic add with 
ammonium acetate as a buffer and gives compounds of formula 68. 



35 
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Treating the amines of formula 68 with anisocyanate of formula 69 gives 
the urea of formula 70 as illustrated In Scheme 16. Alternatively the amine 68 
20 can be functionaflzed wHh an acid chloride or add to give the amide of formula 
72, a suifonyi chloride of formula 38 to give the sulfonamide 74, or a ketone of 
formula 154 and a reducing agent to give the amine of formula .155. The 
resulting amines can be deprotected to give Intermediates 71, 73, 75 and 156 
respectively. 

25 

SCHEME 17 
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The synthesis of 6-, 7-, and 8-methoxy substituted 1 ,2,3,4- 
35 tetrahydroisoqulnollnes Is described by Sad and Grunewald in J. Med. Chem. 
30, 1987 pp 2208-2216. The methoxy group can be removed by a number of 
methods; for example, refiuxing compounds of formula 76 with 48% HBr 
generates compounds of formula 77 as shown in Scheme 17. 
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Treating compound of formula 78, where P Is a suitable protecting 
group, with pyridine and trifiic anhydride in a suitable solvent such as 
dichloromethane generates the triflate of formula 79 as shown in Scheme 18. 

5 The triflate can then be carbonylated with carbon monoxide and a catalyst such 
as palladium acetate in the presence of a base such as trlethytamine and a 
figand such as 1 v 3-bls(dipheny)phosphine)propane in an alcohol solvent such 
as' methanol to generate the ester of formula 80. The ester can then be 
hydrolyzed by a number of different methods to give the acid of formula 81. 

10 The acid can then be coupled to amines of formula 147 to give compounds of 
formula 82. Subsequent deprotection of the amine generates compounds of 
formula 83. Alternatively, compound of formula 80 can be deprotectel to give 
intermediate 1 65. The amine can then be coupled to acids of formula 1 1 to 
give compounds of formula 166. Subsequent deprotection of the amine 

15 generates intermediate 167. Hydrolysis of the ester transforms 167 Into 168. 

SCHEME 19 




25 79 86 84 
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Alternatively, as shown In Scheme 19, the triflate of formula 79 can 
undergo a biaryt cross-coupling reaction with a suitable nudeophBe such as 
an arytboronic acid or aryi zincata 66 (where M » metal) in the presence of a 
35 catalyst such as tetraWs (triphenylphosphine) paltadium(O) and potassium 
carbonate In toluene and aqueous ethanol to give the intermediate of formula 
84. Deprotection of the Isoqulnoline amine transforms 84 to 85. 
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As shown in Scheme 20, the boronte add of formula 88 can be prepared 
by treating a suitably protected aniline 87 with t-butylllthlum and trimethylborate 
at temperatures near -78»G. Intermediate 88 can then be coupled to trtflate 79 
35 using conditions defined In Scheme 19 to give 89. The aniline protecting 
group can then be selectively removed, and the resulting amine 90 treated with 
an Isocyanate 69 and a suitable base to give the urea of formula 91. 
Deprotection of the amine transforms 91 to 92. Alternatively, the amine of 
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formula 90 can also be sulfonylated with a sulfonyl chloride in the presence of 
an acid scavenger to give compounds of formula 93. DeprotecHon of the 
amine transforms 93 to 94. Acylation of 90 with a carboxyfic add 35 using a 
coupling agent such as EDC in the presence of HOBT In an Inert solvent such 
5 as DMF gives the compound of formula 95. DeprotecBon of the amine 
transforms 95 to 96. 



SCHEME 21 
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As Illustrated In Scheme 21, phthalimides of formula 99 can be prepared 
from 4-amlnopyridines 97 and phthalic anhydride 98 as described by Ciganek 
et el. U.S. Pat Appl. 92/876542. The pyridine ring of 99 can be reduced by a 
number of methods Including hydrogenation In the presence of a platinum 

5 catalyst in a solvent such as methanolic HCI to give the piperidine ring of 
formula 157. Alternatively, quatemization of the pyridine ring with benryt 
bromide in ethanol leads to the quaternary salt 100. The pyridine ring can then 
be reduced by a number of methods including hydrogenatlon in the presence 
of a platinum catalyst in glacial acetic acid or methanol to give 101 . Many other 

10 anhydrides are commercially available end one skilled in the art can apply 
such chemistry to these compounds. 

Addition of organometaBtes such as RU or RMgX where X=CI, Br, or I to 
compounds of formula 101 followed by hydrolysis produces compounds of 
formula 102. Deprotedion of the piperidine amine transforms 102 to 103. 

15 Compounds of formula 1 01 can be converted to compounds of formula 
" 104 with hydride reducing agents such as sodium borohydride In methanol, or 
lithium borohydride in an aprotic solvent such as THF. Phthalimides may also 
be reduced to compounds of type 104 with zinc in acetic add. Deprotedion of 
the piperidine ring, transforms 104 to 105. 

20 Compounds of formula 104 can be treated with a base such as sodium 

hydride In appropriate solvents such as tetrahydrofutan, or metal alkoxWes 
such as sodium methoxide in alcohd solvents such as methanol, followed by 
addition of an alkylating agent to give compounds of formula 106. 
Alternatively, such compounds can be prepared by treating compounds of 

25 formula 104 with an alcohol in the presence of an add such as hydrochloric or 
methanesulfonic at temperatures of about 0-l6o°C. Deprotedion of Ihe 
. piperidine ring transforms 106 into 107. 

Treating compounds of formula 101 or 104 with zinc in acetic add or tin 
in acetic add in the presence of hydrochloric acid generates Intermediates of 

30 formula 108. Deprotedion of the amine transforms 108 to 109. 



35 
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Treating 1 1 0 wfth one equivalent of a base such as potassium tort- 
butoxide In a solvent such as THF, followed by addition of 111 and then by a 
second equivalent of base generates intermediate of formula 1 12 as illustrated 
35 in Scheme 22. Conversion of 112 to 113 can be accomplished by a number of 
methods, including hydrogenaUon with a catalyst such as palladium in a 
mixture of ethanol and aqueous HCI. Alternatively, the ester of 1 12 can be 
deprotected to give the intermediate acid 158. The add 158 can be coupled to 
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amine 147 to give the amide of formula 159. Conversion of 159 to 160 can be 
accomplished by a number of methods including hydrogenation with a catalyst 
euc h as platinum in methanoHc HCI. 

SCHEME 23 
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As Illustrated in Scheme 23, a differentially protected 3-amlnopvrrol.dine 
of formula 114 is selectively deprotected at the 3-amlno position to give 
intermediate 1 15. The amine can then be sulfonated with a sulfonyl chlonde 
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38 In the presence of an acid scavenger in a solvent such as dlchloromethane 
to give 116. Alternatively, the amine can be coupled to add 35 as above to 
give 117. Deprotection of the pyrrolidine nitrogen of 116 and 117 generates 
compounds of formula 118 and 119 respectively. 

5 
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As shown in Scheme 25, isolndolines of formula 129 can be prepared 
from 126 by radical bromlnation using a suitable source of bromine radical 
such as N-bromosuccinimide and a suitable radical initiator such as AIBN (2,2- 
azobis(teobutyronitrile) tai an Inert solvent such as carbon tetrachloride to 

5 produce Intermediates 127. The dibromlde can then be treated with a suitably 
protected primary amine such as benzylamine In aqueous acetone using a 
base such as sodium carbonate to give compounds of formula 128. 
Deprotection of the amine and nitro reduction to give 129 can be accomplished 
by hydrogenalion with hydrogen in a protic solvent such as ethanol using a 

10 catalyst such as palladium. The coupling of Intermediate 129 to acid 11 gives 
130. The free amine can then be acylated or suifonytated by methods 
mentioned above to give 131 and 132. Transformation of 131 into 133 and 
132 into 134 can be accomplished by removal of the protecting group P. 

m SCHEME 26 
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As shown in Scheme 26, an N-protected 4-hydroxyplperidine 142 can 
be treated with methanesulfonyl chloride in the presence of a base such as 
triethylamine in an inert solvent such as methylene chloride to give the 
35 intermediate mesylate of formula 143. Hie mesylate can then be displaced 
. with an imidazo[4,5-b]pyridine of formula 135 (for example, see Carpino et ah, 
Biorg. & Med Chem. Lett 1994 4, pp 93-98 and references cited within) using 
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a base such as sodium hydride in a solvent such as DMF or dioxane to give 
144. Deprotect'on of the amine transforms 144 into 145. 

SCHEME 27 
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Benzisoxazoles of formula 136 can be prepared as described by 
Vlllabolos et a!., J. Med. Chem. 1994 37 pp 2721-2724. The amine 136 can 
be coupled to acids of formula 35 as illustrated In Scheme 27 to give 
30 intermediates 137. Deprotection of the plperidine amine gives 138. 

Alternatively the amine 136 can be sutfonylated to give 139. Deprotection of 
the amine generates compounds of formula 140. 



35 
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Esters of formula 146 can be prepared by treating an acid of formula 5 
15 with hydroxysuccinimide in the presence of a coupling agent such as EDO tn 
an inert solvent such as methylene chloride as illustrated in Scheme 28. 
Treating the ester with an amino acid of formula 1 in a solvent such as DMF In 
the presence of a base such as dlisopropylethylamlne produces 11. 

on SCHEMES 
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The preparation of compounds of formula 148 has been described by 
Blank et a!., J. Med. Chem. 1980 23 pp 837-840. Treating the sulfonyl chloride 
148 with a phenol of formula 149 and a base such as potassium carbonate In a 
polar solvent such as acetonitrile or acetone generates Intermediates of 
5 formula 150. Deprotection of the amine transforms 150 Into 151 . Alternatively 
the sulfonyl chloride can bB treated with an amine 147 In the presence of an 
acid scavenger such as triethytamlne In an Inert solvent such as 
dlchloromethane to give the sulfonamide of formula 152. Deprotection of the 
tetrahydroisoqulnollne amine transforms 152 Into 153. 
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As Illustrated In Scheme 30, treating an Indole of formula 169 with a 
base such as methoxide ion In a solvent such as methanol, followed by 
addition of a ketone of formula 170 produces intermediates of formula 171. 
Conversion of 171 to 172 can be accomplished by a number of reductive 
25 methods Including hydrogenation in the presence of a proBc solvent such e 
ethanol using a catalyst such as palladium. 
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As shown In Scheme 31, treating an amine of formula 24 with three 
equivalents of anhydride 173, neat, at temperatures near or around 160°C 
overnight, followed by decomposition of excess anhydride with a base such as 
5 sodium hydroxide generates compounds of formula 174. Deprotectfon of the 
amine transforms 174 into 180. 

SCHEME 32 
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As illustrated In Scheme 32, alkylation of the dlphenyloxazlnone of 
formula 176 with dnnamyl bromide In the presence of sodium 
bls(trlmethylsDyl)amlde generates 176 which Is then converted to the desired 
ffi (D)-2-amlho-5-phenylpentanoIc acid 177 by removing the protecting group and 
hydrogenatlon over a PdCfe catalyst 
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Compounds of formula 179 can be prepared by treating an indole of 
formula 178 with benzoyl chloride In pyridine as Illustrated in Scheme 33. 
Subsequent heating of 179 with dlbenzylamine and a catalyst such as 
palladium on carbon at temperatures at or near 21 0°C In a solvent such as 
35 dlphenyt ether generates the intermediate of formula 180. The Indole nitrogen 
can be alkylated by treating 180 with cuprous bromide and bromobenzene in 
the presence of a base such as potassium carbonate in a suitable solvent such 
as N-methylpyrrondine at reflux overnight to give Intermediates of formula 181. 
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Quatemizatlon of the pyridine nitrogen can be accomplished by treating 181 
with benzyl bromide in a solvent such as benzene at refluxing temperatures to 
give Intermediates of formula 192. Treating 192 with excess sodium 
borohydride in methanol generates the tetrahydropyridine 182. Hydrogenation 
of 182 with hydrogen in a solvent such as ethanol using a catalyst such as 
palladium produces the piperidine of formula 183. 
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Compound of formula 1B5 is prepared by refluxing a mixture of 184 in 
acetic anhydride for several hours. The acid chloride can be prepared by 
treating 185 with either thionyi chloride or oxaiyi chloride to give Intermediates 
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of formula 191. Friedel-Crafts acylation of nrKilfiuorobenzene with 191 In the 
presence of aluminum chloride as a catalyst produces 186. Removal of the 
acetyl protecting group can be accomplished by heating 188 In a mixture of 
concentrated HCI and glacial acetic acid to give Intermediate of formula 187. 
5 The oxlme 188 can then be prepared by refluxlng 187 with triethylamlne and 
hydroxylamine hydrochloride in ethanol for several hours. Refluxing the oxlme 
in 50% NaOH produces the benzoisaxazole 189. 

SCHEME 35 
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As shown in Scheme 35, compounds of formula 193 can be prepared by 
treating anilines of formula 194 with N-protected plpertdones of formula 22 in 

30 the presence of a hydride reducing agent such as sodium 

triacetoxyborohydride in a solvent such as acetic acid which contains an 
excess of sodium sulfate: Treating compounds of formula 193 with 
chloroacetonitrile at temperatures at or near 0*0 in the presence of a Lewis 
acid such as boron trichloride followed by refluxlng the mixture overnight and 

35 then treating the solution with 10% HCI and refluxing again for 0.5h produces 
intermediate of formula 195. Treating 195 with sodium borohydride in a 
solvent such as ethanol generates the indole of formula 196. DeprotecBon of 
the amine transforms 1 96 Into 197. 
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The following examples are provided for the purpose of further 
Illustration only and are not Intended to be limitations on the disclosed 
Invention. 

General Experimental Procedures 

5 Amlcon silica 30 uM, 60 A pore size, was used for column 

chromatography. Melting points were taken on a BuchI 510 apparatus and are 
uncorrected. Proton and carbon NMR spectra were recorded on a Varian XL* 
300, BrukerAO-300,orBruker AO250at 25. °C. Chemical shifts are 
expressed in parts per million downfield from trimethyteflane. Particle beam 

10 mass spectra (MS) were obtained on a Hewlett-Packard 59 89 A spectrometer 
using ammonia as the source of chemical ionization. For Initial sample 
dissolution chloroform or methanol were employed. Liquid secondary Ion 
mass spectra (LSI MS) were obtained on a Kratos Concept-lS high resolution 
spectrometer using cesium ion bombardment on sample dissolved In a IS 

15 mixture of cflthloerythrito! and dlthlothrettol or In a thlogtycerol matrix. For initial 
sample dissolution chloroform or methanol were employed. Reported data are 
sums of 3-20 scans calibrated against cesium iodide. TLC analyses were 
performed using E. Merck Kieselgel 60 F254 silica plates visualized (after 
elution with the Indicated solvents)) by UV, Iodine or by staining with 15% 

20 ethanollc phosphomolybdic acid or eerie sulfate/ammonhim molybdate and 
heating on a hot plate. The terms "concentrated" and "coevaporated" refer to 
removal of solvent at water aspirator pressure on a rotary evaporator with a 
bath temperature of less than 40°C. 

General Procedure A (Peptide coupling using EDC). A 0.2-0.5 M 

25 solution of the primary amine (1 .0 equivalent) in dichloromethane (or a primary 
amine hydrochloride and 1 .0-1.3 equivalents of triethytamlne) was treated 
sequentially with 1.0-1.2 equivalents of the carboxylic acid coupling partner, 
1 3-1 .8 equivalents hydroxybenzotriazole hydrate (HOST), and 1 .0-1 2 
equivalents (stoichiometrically equivalent to the quantity of carboxylic acid) 1- 

30 (3-dimethylamlnopropyl)^thylcarbodnrnkle hydrochloride (EDC) and the 
mixture was stirred overnight In an ice bath (the ice bath was allowed to warm, 
thus the reaction mixture was typically held at 0-20 °C for 4-6 h and 20-25 °C 
for the remaining period). The mixture was diluted with ethyl acetate or other 
solvent as specified, and the resulting mixture washed twice with 1N NaOH, 

35 twice with 1N HCI (If the product is not basic), once with brine, dried over 
Na2S04, and concentrated giving the crude product which was purified es 
specified. The carboxylic acid component could be used as the 
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dlcyclohexylamine salt In coupling to the primay amine or hydrochloride of the 
latter; In this case no triethylamine was employed. 

General Procedure B. (Cleavage of a.t-Boc-protected Amine using 
TFA). Cold trifluoroacetfc acid (usually 0-10°C) was added to the t-Boc amine 
5 (typically 1 0 mL per mmol amine) neat or dissolved In a minimum volume of 
CH2CI2 and the resulting solution was stirred at 0 e C for 0.25-2h (the time 
required for complete disappearance of the starting material to a more polar 
product as judged by TLC). The resulting solution or suspension was 
concentrated, and the residue coevaporated several times with added 
10 methylene chloride. The residue was then dissolved In ethyl acetate and 
washed twice with 1N NaOH and once with brine. The organic phase was then 
dried over Na2S04 and evaporated to give the free amine which was used 
without further purification or purified as specified. 

General Procedure C. (Cleavage of a t-Beo-protected Amine and HCl 
15 salt exchange). Cold trifluoroacetic acid (usually (MCC) was added to the t- • 
Boc amine (typically 1 0 mL per mmol amine) and the resulting solution was 
stirred at b"C for 0.25-2 h (the time required tor complete disappearance of the 
starting material to a more polar product as Judged by TLC). The resulting 
solution or suspension was concentrated, the residue coevaporated several 
20 times with added methylene chloride and then dried In vacuo. The 

trifluoroacetate salt was dissolved in ethanol (typically S mL per mmol of salt) 
and cooled to 0°C. Two equivalents of either aqueous 1N HCl or 1M HCl In 
ether was added to the cold solution, and the mixture stirred for 10 mln. at 0°C. 
The mMure was then concentrated and the residue coevaporated several 
25 times with ethanol and then dried In vacuo. The resulting oil In most cases 
could be triturated to a solid with diethyl ether. 

General Procedure D. (lithium Hydroxide Hydrolysis of Esters). To a 
0.20-0.50M solution of ester dissolved In THF, &5 equivalents of lilhlum 
hydroxide hydrate dissolved In a volume of water equal to 25% the volume of 
30 THF was added. The mixture was stirred overnight at room temperature. 
Excess THF was removed by evaporation, and the basic aqueous mixture was 
extracted three times with ethyl acetate, and then acidified to pH4 with dilute 
acetic or hydrochloric add. The product was extracted with ethyl acetate and 
the combined organic extracts were washed with brine, dried ovBr MgSO* and 
35 evaporated to give the desired acid which was used without further purification, 
or triturated to a solid as specified. 
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Example 1 

2.AminD-N41.fR\.benyvloYvm P myl.g-QXQ-244^g-oyQ-2-3-dihvdro. 
benzoimidagol. f .yh.ptpflriritrv-1 .yfVflthvn- 
IsobutvramldB hvdreehlorida 
5 A.f1-mVBen2Vloxvmethvt-2.ox t v2.r4.(2-oxo-2.3-dihvdro-ben2oimlda20t- 

1-yt)-plpertt<ln-l-vn-ettiyl}-carbamto acjd, tert-butyl ester 

According to General Procedure A, 420 mg (1.94 mmol) of N+BOC-O- 
benzyl-D- serine and 571 mg (1.94 mmol) of 4-(2-keto-1-benzlmidazolInyi) 
piperidine were coupled and the product purified by silica gel chromatography 
10 (1:1 v/v EtO Ac/hexanes) to afford 630 mg of 1 A. 

1H NMR (CO3OD 250MHz) 8 7.16-7.44 (m, 5H), 6.65-7.10 (m, 4H), 
4.16-424 (m, 6H), 3.60-3.74 (m, 2H). 2.73-2.90 <m, 1H), 225-2.67 (m, 2H), 
1.71-1.90 (m, 3H), 1.45-1.55 (m, 8H). 

B. mVl.ri4^.Amlno.34>enyylow^mpten^^>nlpBriditw4.yn.1.a. 

15 dfhydre-bBmotmldezoha-pnB 

According to General Procedure B, 630 nig (127 mmol) of the product . 
from 1 A was deprotected to afford 550 mg of 1B. 

C. M-f1-fRUBar^oxvmethyl-g.om-^^ 
benzrimlda7o».1-vn-otoBridln-1-vn-filhy^ 

20 acid tert-biHyl aster 

According to General Procedure A, 44 mg (022 mmol) of N-t-BOC-o- 
methylalanlne and 76 mg (020 mmol) of 1B were coupled, and the product 
was purified by silica gel chromatography (10:1.5 vAr EtO Acmexanes) to give 
24 mg of 1C. 

25 1 H NMR (CDCI3 250MHz) 5 625-9.40 (d. 1H). 6.78-7.41 (m, 9H), 4.79- 

5.30 (m, 3H), 4.45-4.65 (m, 3H), 4.17-4.42(m, 1H), 3.58-3.79 (m, 2H), 2.62-3.45 
(m, 2H), 2.19-2.47 (m, 2H), 1.75-128 (m, 3H), 128-1 25 (m, 15H). 

. dihydrp-henrnimirfazoi-l-vllDlDertdln.^ 
30 The product from 1C was deprotected according to General Procedure 
C to give 15 mg of the title compound as a white solid. 

1 H NMR (CD3OD 250MHz) 5 729-7.41 (m, 7H), 6.93-7.15 (m, 4H), 
5.12-522 (m, 1H), 4.42-4.76 (m, 5H), 420-420 (m, 1H), 3.70-3.86 (m, 2H). 
328-325 (m, 1H), 222-2.49 (m, 1H), 1.75-1.92 (m, 2H), 123-1.61 (8, 6H). 
35 MS (CI, NH3) 480 (MH+) 

Example 2 

3-Ammt>-N-f1.fR^-bBn^oxvmemvl-2-oxo-244-f2-ox(>-2.3^lrivdr» 
bereoimidBToM -yiWdoerldln-1-vn-ethvn^memvl-butvrarnlde hydrochloride 
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A. (2-(1-rm-Benzy lo*ymeth^ 
bgm2olmtdazoM- y l)-Dioerid^^ 

rertamic acid tert-frutyl ester 

According to General Procedure A, 78 mg (020 mmol) of 1 B and 48 mg 
5 (0.22 mmol) of 3-tert-Butoxyc^onylamino*3-mettiyl-butyrlc add were coupled 
and the product purified by silica gel chromatography (10:1.5 v/v EtO 
Ac/hexanes) to give 108 mg of 2A as a clear oil. 

1 H NMR (CDCI3 250MHz) 6 7.1 9-7.38 (m,5H), 6.79-7.17 (m,5H), 
522-552 (m, 2H), 4.82-4.97 (m, 1H), 4.49-4.63 (m, 3H), 420-4.38 (m, 1H), 
10 3.60-3.72 (m f 2H), 3.03-3.32 (m, 1H), 250-2.82 (m, 3H), 2.1 1-2.49 (m, 3H). 

1.77- 158 (m, 2H), 1.35-153 (m, 15H). 

B. frAminryJsUI ^RUbflnzvloxYm^ 
benyoimiri^oM-yllDiDeririin-l^ hydrochloride 

According to General Procedure C, 94 mg (0.16 mmol) of 2 A was 
15 deprotected to give SB mg of the title compound as a white solid. 

1H NMR (CD3OD 250MHz) 6 720-7.44 (m, 6H), 658-724 (m, 4H), 
5.13-523 (m, 1H) f 420-4.83 (m, 6H), 3.65-3.82 (m, 2H), 2.21-2.90 (m, 6H). 

1.78- 1.91 (m, 2H), 1.32-1.40 (bs, 6H). 
MS(a,NH3)494(MH+). 

20 Example 3 

(R^BeravtoXY-2-(2 -tert-bi^^ 

propionic add 

To 1.83 g (62 mmol) of N-t-BOC-O-benzyl-D-serine in 35 mL of OMF 
was added 1.02 g (7.4 mmol) of potassium carbonate followed by 052 g (6*5 

25 mmol) of iodomethane. The mixture was stirred overnight at 24°C under an 
atmosphere of nitrogen. The reaction mixture was diluted with 200 mL of 
water, and extracted three times with ethyl acetate. The combined organlcs 
were washed five times with water and once with brine, dried over MgS04 and 
concentrated. The crude (R)-3-Benzyloxy-2-tert-butoxycarbonyiamino- 

30 propionic acid methyl ester was then deprotected according to General 

Procedure B and 0.84 g (4.02 mmol) of the resulting (R)-2-Amino-3-benzyloxy- 
propionic acid methyl ester was coupled to 0.81 g (4.02 mmd) of N-t-BOC-a- 
methyiaianlne to give 1.80 g of (R>3-Benzyloxy-2-(2-tert-butoxyc^onylamlru> 
2-methyl-proplony1amlno)-propiDnlc acid methyl ester. The crude product was 

35 hydrolyzed according to the method outlined in General Procedure D, and 1.60 
g of the title compound was recovered as an otl which solidified on standing. 

1H NMR (CDCI3 300 MHz) S 7.30 (m, 5H), 7.10 (d, 1H), 5.07 (bs, 1H), 
4.68 (m, 1H), 453 (q, 2H) 4.09 (m, 1 H), 3.68 (m, 1H), 1.3-15 (m, 15H) 
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Example 4 

2-Amino-N-H -TR M1 H-lndo^^me1hvfV2^x o-2>f4>fg-Qy<v2.3>dlhydrD- 
ben2oimida2ol>1-vl)-DiDeridin-1-vn-ethvnHSQb»tyrafnide 
A. fRV2>Amlno-3-fMH-lndo>->3>ytWDroD>onlc add methyl ester 
5 To 4*92 g (1 6.2 mmol) of N^t-BOC-D-tryptophan in 100 mL of DMF 

was added 2.46 g (17.8 mmol) of potassium carbonate followed by 2.41 g (17.0 
mmol) of iodomethane, and the mixture was stirred overnight at 24°C under an 
atmosphere of nitrogen. The reaction mixture was diluted with water, and 
extracted three times with ethyl acetate. The combined organics were washed 
10 five times with 500 mL of water and once with brine, dried over MgS04 end 
concentrated to give 4.67 g of a white solid. The crude (R)-2-tert- 
BUtoxycarbonytamino-3-(lH-indol-3-yl)-proplonic acid methyl ester was 
deprotected according to General Procedure B to give 4A as an orange oR In 
quantitative yield. 

15 B. ffil2-(2-tert-Btitoxvcajfrorwtam^ • 

lndot-3-ylV-proplonic acid methyl ester. 

According to Genera) Procedure A 1.55 g (7.1 mmol) of 4A was coupled 
to 1.44 g (7.1 mmol) of N-t-BOC-a-methylalanlne to give an oil which was 
purified by sHIca gel chromatography using a gradient of 10%, 20%, 30%, 40% 
20 and 50% ethyl acetate In hexane to afford 1.32 g of (R)-2-(2-tert- 

Butoxycarbonylamino-2-methyWproplonylamlno}-3-(1 H-indol-3-yl)-propJonic 
acid methyl ester. 

C. (Rl2^2-tert-Butoxvcarbonvta^ 

indcl^yn-proplonte acid 
25 The product from 4B was hydrolyzed according to the method described 
In General Procedure D to give 1.03 g of 4C as an orange foam. 

1HNMR (CDCI3 300 MHz) 6 7.61 (d, 1H), 7.48 <d,1H), 7.27(1. 1H), 
7.10 (t,1H). 4.81 ^1^,3^(^1^,1.49(5,6^,1-32(8,9^. 
MS (CI, NH3)390 (MH+) 

30 D. iHl=£BHllidr^^ 

benzolmldazoM-vlVplperidlrH-vlte^ 
acid tert-birtyl ester 

According to General Procedure A, 75 mg (0.19 mmol) of 4C was 
coupled to 39 mg (0.18 rnrnd) of 4^24ceto-14>enzimidazolinyl)piperidine and 
35 the product was purified by silica get chromatography (99:0 j5 v/v 
CHC&MeOH) to give 90 mg of 4D as a white foam. 

E. 2>Amtno^414R>41H-indQl-3-vlmethy>V2^2-(4-r2-oxo-2.3> 

dlhyrir^bepiPlmldwQH-v^^ 
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According to General Procedure B, 90 mg (0.15 mmol) of 4D was 
deprotected to give 70 mg of the title compound as a yellow solid. 

1H NMR (CDCI3 250MHz) (1:1 mixture of rotamers)5 B.80 (bs, 0.5H), 
8.58 (bs, 0.5H), 8.48-B52 (dd, 1H), 7.83 (d, 1H), 752 (d, 1H). 754-7.40 (m. 
5 15H). 653-7.12 (m, 7H), 6.65-6.71 (m, 1H). 4.70-4.88 (m. 1H). 459-4.45(m, 
0.5H). 4.08-4.39 (m, 0.5H). 3.72-3.92 (m,lH). 2.80-2.99 (0.5H), 2.50-2.66 (m, 
0.5H), 152-2.41 (m, 3H), 150-152 (m, 11H). 
MS(CI,NH3)489(MH+) 

Example 5 

3 a 3 ^.tetmhvdm J^n THnoiine^c arhnYvllr arM mettorl Prtor hydrochloride 



To 4.75 g (20.7 mmoQ of l,2,3>TetrahydnHsoquinolln-fr«l 
15 hydrobromide (see 7D) In 150 mL of 1:1 watendloxane at 0»C was added 4.95 
g (22.7 mmol) of tf)4ert-butyldicarbonate and sufficient 1N NaOH to maintain 
the pH of the solufion between 10 and 105. The Ice bath was removed after 
30 mm and the reaction was stirred at room temperature for an additional 2 h. 
The solution was concentrated, diluted wHh water and acidified with IN HQ. 
20 The mixture was extracted three times with ethyl acetate and the organic 
phase was washed with water and brine, dried over MgS0 4 and concentrated 
to give 554 g of crude product The product was crystallized from 
hexane/ethertogive359gof5Aasasolid. 

B . ^.Tr}fl. OT rtwnct th^n°m' tf ""V lnwrt 3 ^-dih^m-1H-if!0fmlnQline-2- 
25 cnrh qgyte ac flrl te*-hmy> ester 

To 357 g I (15.94 mrnoi) of 5A In 13 mL of methylene chloride was added 
85 mL (1 01 .4 mmol) of pyridine and the mixture was cooled to O'C. A solution 
of 3.16 mL (1851 mmol) of triflic anhydride In 26 mL of methylene chloride was 
then added dropwlse to the stirring mixture over 20 mln. The mixture was 
30 stirred for 30 min. at 0°C and then poured into saturated brine and extracted 
with ether. The ether phase was washed three times with 1N HCl. and once 
each with water and brine. The solution was dited over MgS04 and 
concentrated to give 6.08 g of 5B as an oil which crystallized on standing. 

Ct 3 ^i ^fn.1H H ffrv 1 »'lnnnnfl-g.6 -^ irarhnwfic acid P-tert-PUtVl eStef- 

35 fi-rnathvt ester 

A Parr bottle containing 381 mg (15 mmol) of BB, 6 mg (0.03 mmol) of 
palladium acetate, 25 mg (0.06 mmol) of i.3^te(dlpher^phosphirto)pmpane^ 
058 mL (2.0 mmol) ol triethylamlne In 4 mL of dlmethyHonnamide and 1 5 mL 
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of methanol was charged to 5 psi with carbon monoxide, and the mixture 
agitated for 0.5 h. The mixture was then heated to 60°C and the pressure 
Increased to 30 psi of carbon monoxide, and the mixture agitated overnight 
After cooling to room temperature, the mixture was dissolved In ether and 
5 washed three times with water and once with brine. The soluflon was dried 
over MgS04 and concentrated to give 365 mg of 5C as an oil 

d, i^.g.^Tgtrahydrp-ISQflulPOllp^^carbp^ic add methyl ester 

According to Genera) Procedure B, 563 mg (1.83 mmol) of 6C was 
deprotected to give 370 mg of 50 as an oil. 

10 E. fflW94g-te4ert-BtJtoxyrarbonv^ 

(J H4ndnl-3>ylWDroDionvlV1 .2.3 ^tetrahvdro4soaumofinB>6-cfltboxytlc add 
methyl ester 

According to General Procedure A, 303 mg (1 .59 mmol) of 5D was 
coupled to 617 mg (1.59 mmol) of 4C and the product was purified by si Oca 
15 gel chromatography ( 1:1 v/v ethyl acetate:hexanes) to give 666 mg of 5E. 

DrQDtonvTi-l.g.fl 44etrahwjrrvl^ylnQnnft4U^rhQxvlle acfri methyl ester 

hydrochloride 

According to General Procedure C, 60 mg (0.107 mmol) of 5E was 
20 deprotected to give 41 mg of the title compound as a 60fid. 

iH NMR (CD3OD, 300MHz) 6 (1:1 mixture of rotamere) 7.79 (d, 05H), 
7.547.65 (m f 25H), 7.29 (d, 0.5H), 7.17 (d, 0.5H), 6.95-7.10 (m, 3.5H), 6.61 (d, 
05H), 5.28-5.30 (m, IH), 4.61-4.70 (d, 0.5H). 4.42-451 (m, 1H), 4.10-4.19 (d. 
05H) f 3.67 (d, 3H), 354-3.12 (m, 1H), 3.17-3.34 (m, 3H), 253-2.74 (m, IH), 
25 2.36-2.51 (m, 05H), 2.08-Z21 (m, 0.5H), 1 .56 (s, 6H). 
MS (CI, NH3) 463 (MH+) 

Example 6 

g-AmlnpWHRByenzyloxCT^ 

ispqulnolirh^yn-2^xo-BthyfHsobuiyfamld6 

30 A. 7>Njtrrv1^-3.4>tetrahvdnslsQQulnnlinfl 

To 43.1 g (324 mmol) of 1 ,2 ,3,4-tetrahydro4soquinollne was added 1 60 
mL of concentrated sulfuric acid with Ice bath cooling. Potassium nitrate 35.2 g 
(348 mmol) was added in portions to the stirring mixture, while maintaining an 
Internal temperature below 5°C. The mixture was allowed to stand at ambient 

35 temperature for 72 h, and then basified with aqueous ammonia and extracted 
four times with chloroform. The combined organlcs were dried over MgS04 
and concentrated to give a dark brown oil. The oil was dissolved in 240 mL of 
ethanoi and 40 mL of concentrated hydrochloric acid was added to the mixture 
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with cooling. The precipitated material was collected by filtration and washed 
with cold ethanoi to give 25.0 g of a tan solid. The crude material was 
partitioned between 1N NaOH and ethyl acetate. The ethyl acetate layer was 
washed once with brine; dried over Na2S04 and concentrated. The dmitrated 
5 tetrahydroteoquinoline was removed by crystallization from ether/hexanes. 
The mother liquor was concentrated to give 2.1 9 g of 7-Nito>1 ,2,3.4-tetrahydro- 
teoqufmHne. 

B. t v|i.m^pn7vi t ? vymaH. v t9.i7^ttm^4^lhvdro-1H4so(iMlnolin-2- 
yj ).p^»f^thvic ?i rt ?fimn yn.i.mem^mvlV^rbamln Arid, tflrf-hutyl estet 

10 According to General Procedure A, 100. mg (0.57 mmol) of 6A and 228 
mg (0.60 mmol) of 3 were coupled, and the product was purified by silica gel 
chromatography (99:1 wv CH 2 Ci2:MeOH) to give 220 mg of 6B as a white 
foam. 

C. f U p.p.Amlno^ 4-iflhyrinv1 H-lsnni iinolin-7-vlH -iBV 

15 fr P n yy t n Yvm B m yp.ora-elh\rt(amam agid t9rt- 

ftirtyl ester 

To a solution of 222 mg (0.41 mmol) of 6B In 2.6 mL of ethanoi and 15 
mL of water was added 1 10 mg (1.96 mmol) of Iron powder, and 12 mg (052 
mmol) of ammonium chloride. The mixture was refluxed for 45 mm, and 

20 another 110 mg of iron powder, and 24 mg of ammonium chloride was added 
to the reaction mixture and refiuxlng continued for another 1 h. The hot 
solution was filtered through cellte and concentrated. The residue was 
dissolved In ethyl acetate and washed once each with water and brine, dried 
over Na2S04 and concentrated. The product was purified by sIBca gel 

25 chromatography (982 wV GHCIyMeOH) to give 147 mg of 6C as a white foam. 
MS(CI,NHa)611(MH+) 



30 To a solution of 68 mg (0.13 mmol) of 6C In 3 mL of methylene chloride 
was added 0.40 mL (6.67 mmol) of methyl isocyanate, and the mixture was 
stirred for 17 h under nitrogen at 24°C. The mixture was concentrated and the 
product was purified by silica gel chromatography (9B2 vAr CHC&MeOH) to 
give 55 mg of the title compound as a white foam. 

35 E. p.ft ^nr>^1.r R ) AAny yloxvmBm^^ 

According to General Procedure B, 55 mg (0.097 mmol) of 6D was 
deprotected to give 41 mg of the title compound as a white foam. 
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*H NMR (CDCI3 250MHz) (2:1 mixture of rotamens) 8 8.37-8.52 (m, 1H) f 
7.54 (bs, 0.67H), 7.41 (bs, 0.33H), 7.11-7.31 (m, 7H) f 6.89-7.03 (m, 2H), 5.52- 
5.60 (m, Q.67H), 5.42-5.50 (m, 0.33H), 4.64 (bs, 1H), 4.59 (bs, 1H), 4.50 (d, 2H), 
4.42 (be, 1 H), 3.61-350 (m, 4H), 2.62-2.77 (m, 4H), 1 55-1 .72 (bs, 2H), 1.32 (s, 
5 6H). 

MS (CI. NH3) 468 (MH+) 

Example 7 

g-Amlnn-N-H^Rlhen^oxymeth ^ 

10 A. phenyf^carba mic acid tert-butvi ester 

To a solution of 21 JB g (100 mmol) of cfi^ert-butyl-dicarbonate In 1 L of 
methylene chloride was added 10.0 g (100 mmol) of aniline. The mixture was 
stirred at 24°C overnight and then concentrated. The residue was dissolved in 
ether and washed ten times with dilute aqueous acetic acid, once each with 1N 

15 NaOH and brine, dried over MgSCU and concentrated to give 8.6 g of 7A as a 
white solid. 

B. 2-tert-Butoxvc Brbonvlamlno-DhBnvlboronte add 
To 8.00 g (41 .4 mmol) of Phenyl-carbamlc add tart-butyl ester In 1 03 mL 
of tetrahydrofuran at *78°C, 58J5 mL (99.5 mmol) of 1.7M tert-butytltthium In 

20 pentane was added dnopwise. The mixture was wanned to ~20*C and stirred at 
that temperature for 1 h after which time the reaction was cooled to "78°C f and 
12.2 mL (107.7 mmol) of trimethylborate was added dropwise. The mixture 
was concentrated and 500 mL of ether and 125 mL of 1N HQ was added. The 
mixture was stirred at 24°C for 10 min. The layers were separated and the 

25 ethereal portion was washed once each with water and brine, dried over 
MgS04 and concentrated. The product was purified by silica gef 
chromatography (5050 vft EtO Acrhexanes) to give 4.49 g of 7B as a foam. 

1H NMR (CDCI3 300MHz) S 9.16 (s, 1H). 8.85 (d, 1H) t 7.37 (t, 1H), 
7.06 (t,1H), 1.48 (s,9H). 

30 C. 6-Methoxv-l .2 A4-tetrahvdrD-lsoouinolins 

To 20.0 g (132 mmol) of B-(m-methoxy) phenylethylamine was added 
20.4 g (140 mmol) of 20% formaldehyde solution, and the mixture heated at 
B5°C for 1 h. After cooling to room temperature, the mixture was extracted with 
benzene. The organic phase was washed three times with water, once with 

35 brine, dried over Na2S04 and concentrated to give 26.8 g of an oIL To the 
resulting oB was added 26.0 g of a 20% aqueous hydrochloric acid solution, 
and the mixture was heated at B5°C for 45 min. The mixture was baslfied with 
1 N NaOH to pH 1 1 and extracted with ether. The ether layer was washed with 
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water and brine, dried over MgS04, and evaporated. The crude product was 
purified by silica gel chromatography using a gradient of 5%, 10%, and 20% 
methanol In chloroform to give 8.00 g of 7C as an oil. 

D. p-Hydmxv-3.a.dihvdro-1H-ly nni"nolinB-2-rarhr)XVlin add benzyl 

5 ester 

A solution of 8.00 g (49 mmol) of 6-Methoxy-1 ,2,3,4-teirahydro- 
Isoqulnoline In 1 96 mL of 48% hydrobromte add was refluxed for 3 h. The 
mixture was then concentrated and coevaporated several times with elhanol. 
The resulting slurry was filtered and dried under vacuum to give 7.43 g of 

10 1 A3,4-Tetrahydro-lsoqulnoan-6-ol hydrobromlde as a solid. To 7.38 g of the 
crude hydrobromlde dissolved in 1 17 mL each of dioxane and water was 
added 6.34 g (35.3 mmol) of benzyl chloroformate with tee bath cooling. A 1M 
solution of potassium carbonate was slowly added until a pH of 10 was 
maintained. The mixture was stirred overnight at room temperature. Excess 

15 dioxane was removed by evaporation, end the resulting aqueous mixture was 
acidified with 1N HCl and the product extracted with ethyl acetate. The organic 
portion was washed with water and brine, dried over Ma2S04 and 
concentrated to give 10.4 g of an oil which was crystallized from ether/hexane 
to give 7.05 g of 7D as a solid. 

20 ~ E. fi-fP-tort-Butox y narhnmrtamtn^ 

p-carboxYlir; add frenzy! ester 

To a solution of 4.00 g (14.1 mmol) of 7D In 11 mL of methylene chloride 
was added 7.09 g (89.7 mmol) of pyridine. The mixture was cooled in an Ice 
. bath, and a of 4.70 g (16.7 mmol) of triflic anhydride was added to the stirring 

25 solution over 20 mta Once me addition was complete, the mixture was stirred 
at 0°C for 30 min. The reaction mixture was Ihen poured Into brine and the 
product extracted with ether. The ether phase was then washed three times 
wtth 1N HCl, once each with water and brine, dried over MgS04 and 
evaporated to give the S^rrffluoro^thanesutfonyioxyJ-a^ihydro-l H- 

30 lsoquinoline-2-carboxyiic add benzyl ester as an on which crystallized on 
standing. 

A mixture of 4.10 g (105 mmol) of crude 6-{Trrfluoro- 
nwmaneBulfonyloxy)-3,4-dlhya^ acid benzyl 

ester, 325 g (13.7 mmoJ) of 7B, 1.0 g of 
35 tetiakis(tnphenylphosphlne)paUadium(0). 3.77 g (273 mmol) potassium 
carbonate, 45 mL toluene, 28 mL ethanol. and 18 mL of water were heated at 
90°C overnight The mixture was diluted with ethyl acetate and washed twice 
with saturated aqueous sodium bicarbonate, once with brine, dried over 
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MgS04 and concentrated to give an otl which was purified by silica gel 
chromatography (85:15 v/v hexanes:EtO Ac) to give 3.80 g of 7E. 

F. 6-/2-Amlno-Dhenvn-3.4*dihydro*1HHSonuinoline>2-carboxvllc acid 
fren?yl § sfer 

5 The product from 7E 3.80 g (8.3 mmol) was deprotected according to 

General Procedure B to. give 2.63 g of 7F as a glass. 
. G. Hfr(frMeftyl-MreidoVphen^ 

carbravlte atf d terevl es^r 

To a solution of 1.36 g (3.8 mmol) of 7F In 45 mL of methylene chloride 

10 and 0.403 g (3.99 mmol) triethylamine was added a solution of 0.376 g (1.27 
mmol) triphosgene in 8 mL of methylene chloride dropwise. The mixture was 
stirred at room temperature for 5 h. The mixture was purged with nitrogen for 
25 min and then concentrated. The residue was dissolved In 21 mL of 
methanol and 15.B mL of 40% aqueous methylamine was added to the stirring 

15 solution. The mixture was stirred at room temperature for 72 h and then 
concentrated. The mixture was diluted with water and extracted with ethyl 
acetate. The organic phase was washed with brine, dried over MgS04 and 
concentrated to give a foam which was crystallized from ethyl acetate/hexanes 
to give 0.711 g of 7G as a white soOd. . 

20 H. 1-Melhvl^2-f1.23.4-tetrfih^ 

To 0.70 g (1 .69 mmol) of 7G In 10 mL ethanol was added 0.350 g of 
10% palladium on carbon and the mixture hydrogenated at 55 psi for 1.5 h. 
The catalyst was removed by filtration through celtte, and the mixture 
concentrated. 7H was obtained in quantitative yield and used In the following 

25 step without purification. 

1H>lsoquinonr^2-vlV2^xo>ethvlV^aTbamlc add tert-birtvl ester 

According to General Procedure A, 150 rng (0.53 mmol) of 7H and 157 
mg (0.53 mmol) of N-t-BOC-O-benzyl-D-serine were coupled . The product 
30 was purified by silica gel chromatography (60:40 v/v EtOAcrhexanes) to give 
211 mg of 71 as a foam. 

j. i-fg-f?-(2-Aniin^3^r^y|oxy-ppopionylV1 .g.g^te^fthvdrg" 
}?pq«iTOHn-frylVphenYn^methyl'"rea 

Following the method outlined In General Procedure B, 205 mg (0367 
35 mmol) of 71 was deprotected to give 132 mg of 7J. 

K. ri-f1WRVBenzvlox\mBthvl2^^ 

dlhytlnH HHspquinolln-a-ylV2-QXP^thy|c^rbamoyM -n^vMhyfl^rfrgffltfi 
pcltitert-buM ester 
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According to General Procedure A, 130 mg (0.28 mmol) of 7 J and 58 
mg (0.28 mmol) of N-t-BOC-a-melhylalanine were coupled and the resulting 
product was purified by silica gel chromatography (75:25 v/v EtOAcrhexanes) 
to give 142 mg of 7K as a foam. 

riihydro-1 H-isooulno li»v2>yn>2.oxo^thviUteobutvramlde 
According to General Procedure B t 142 mg (0.22 mmd) of 7K was 
deprotected to give 96 mg of the title compound as a white foam. 

1H NMR (CDCI3 300MHz) 8 8.32 (m, 1H), 7.86 (m, 1H) f 7.01-7.45 (m f 
10 12H), 6.10-6.33 (m, 1H), 5.09-5.27 (m, 1H), 4.43^.84 (m, 5H) f 3.60-3.85 (m, 
3H), 2.62-2.96 (m, 5H), 1.32 (bs, 6H). 
MS (CI, NH3)544(MH+) 

Example 8 

(Rpj.p^2^142-f2-Am lno-2-methvl^^ 
15 p iperidir^-vty ethylVben2o[dpspxa2ol^yn>ben2amtd^ 

A. N-f^r2-PlD6rirf iri^vl^th\dVben2oTdlisoxayol-6'VlVben2amidB 
. 4^2-(6-BenzoylanrirK>-benzo[d]isox^ - 

carboxyf ic add tert-butyl ester was prepared as described by VDtabolos et al. ( 
in J. Med. Chem. 1994 37 p2721-24 (example 2h). According to General 
20 Procedure B f 200 mg (0.44 mmol) of this material was then deprotected to give 
8A in quantitative yield 

B. p^A42-f6-fi ftnraylam^ 

YP-1 -(R yhfinyytowmpth yl.2-oyo-eth vicarbamovfVI -methvl-ethVlVcartoamte 
acid tart-butyl aster 

25 Following the method outlined in General Procedure A, 55 mg (0.16 

mmol) of 8A and 60 mg (0.16 mmol) of 3 were coupled and the product was 
purified by silica gel chromatography (60:40 v/v ethyl acetaterhexartes) to give 
8B as a foam. 

C. ( q)^^f241J2-/2-Amlno-2 -me1hyl^mpfonviamino)^enzvlox^ 
30 propionvt^lpe ri^^^^ 

According to General Procedure B v 29 mg (0.04 mmol) of 8B was 
deprotected to give 20 mg of the tWe compound as a foam. * 

1 H NMR (CDCI3 250MHz) (1 :1 mixture of rotameis) 6 8.19-851 (m. 2H), 
35 BJ09 (m, 1H), 7.93 (d f 2H) 758-7.52 (m, 5H), 720-758 (m, 4H), 5.01-5.16 (m, 
*1H), 434-4.67 (m, 1H), 4.42-4.53 (q. 2H), 3.90-4.03 (m, 1H) f 3.54-3.68 (m, 2H). 
2.84-3.01 (m, 3H), 2.37-2.70 (m, 6H), 1.49-1.88 (m, 5H), 1.40 (s, 6H). 
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Example 9 

rj.r2.f7.AttflMamlno.a.4.dlhvdre.1H.is^^ 

oxo-€thvn-2-aminn-<RQbutvramldB 

A. {l-fa-q-Acetyiamln^.^cllhyriro-lH-lsQcNnQilP-Z-vll-l-mv 

5 . psraylPxymethyl-g-Qx^^ atidiait- 

buM ester 

To a mixture of 75~mg (0.1 5 mmol) of 6C, and 36 mg (0.44 mmol) of 
sodium acetate in 2 mL of methylene chloride was added 12 mL (0.16 mmol) of 
methanesutfonyl chloride and the resulting mixture was stirred overnight at 
10 24°C. The mixture was diluted with 20 mL of ethyl acetate, and washed three 
times with 1N NaOH, and once each with 1 N HQ and brine. The solution was 
dried over MgS04 and concentrated to give 52 mg of 9A as a clear off. 

B. rW(7-AcetylaminQ^,4HJlhyti^ 
benz^oxvmettivl-2-oxo-ethvlV2-amino-jsobLJtvramldB 

15 According to General Procedure B, 52 mg (0.091 mmol) of 9A was 

de protected and 26 mg of the title compound was obtained as a clear oil. 

1 H NMR (C0CI3 250MHz) (2:1 mixture of rotamers) 6 8.33 (d, 1H), 
7.65 (s, 0.67H), 7.56 (s, 0.33H), 7.15-7.36 (m, 7H). 629-7.19 (m, 1H), 6.10-6.23 
(m, 1H), 4.65-4.72 (m, 2H), 4.42-4.60 (m, 2H), 3.55-3.87 (m, 5H), 2.65-2.62 (m, 

20 2H), 2.16(8,3H),154(8,6H). 
MS (O, NH3) 453 (MH+) 

Example 10 

2-Amlnt>N41-miben7\rtoxvmeth^^ 
cuiriazo1in-3-vr)-olDeridin-1 -vn-erhylHaobutviamtdB hydrochloride 
25 A.f1 -H-/RV-Benzvtoyvm e thvW2-oyD-2-f4.f2-oxo-1 .<Utihvdro-2H- 

nuinBzotin-3-vlW>1PBrtdlfw1^.ethYlrarta^ add 
tart-butyl ester 

Following the method outlined In General Procedure A, 14 mg (0.052 
mmol) of 3,4-DIhydro-1H-qulnazolln-2-one and 21 mg (0.055 mmol) of 3 were 
30 coupled and the product was purified by silica gel chromatography (99:0.75 
v/v CH&3:MeOH) to give 27 mg of 1 0A as a dear oil. 

B. 2-AmlncvN^WnV^Bnz^nx\miRlhvt-2^xcv244^2-oxo-1 4-dlhvdrtv 
2H^ina7onn-3.^\^ineridin-1-vn-flthvn4robtib/ramldB hydrochloride 

According to General Procedure C, 27 mg (0.045 mmol) of 10A was 
35 deprotected to give 21 mg of the title compound as a yellow solid. 

1H NMR (CD3OD 250MHz) 8 7.20-7.41 (m, 6H), 7.03-720 (m, 2H), 
6.73-7.01 (m, 1H), 5.11-5^2 (m, 1H), 3.98-4.79 (m, 8H), 3.70-3.84 (m, 2H), 
3.10-326 (m, 1H), 2.61-220 (m, 1H), 1.85-222 (m, 2H), 1.55-1.78 (m, 9H). 
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MS(Cl f NH3)494 (MH+) 

Example 11 

2-Amlno-N>f1-f P)^fin7ytQXvmethvl-2-f6-f2- 

methanesutfonylamino^henvlV3.4-dihvd^ 
5 isnhirtvramlde hydrochloride 

A. s^flahaofisu!^ 

carhnyyiic add benzvl ester 

To 249 mg (0.695 mmol) of 7F and 84 mg (0.083 mmol) of triethytamlne 
In 3.5 mL of methylene chloride was added 87 mg (0.765 mmol) of 

10 methanesulfonyl chloride and the mixture stirred overnight at 24°C. An 

additional 16 mg of triethylamlne and 18 mg of methanesulfonyl chloride were 
added, and the mixture stirred for an additional 6 h. The reaction mixture was 
poured Into an aqueous sodium bicarbonate solution, and the product 
extracted twice with methylene chloride. The combined organlcs were dried 

15 over Na2S04 and concentrated. The product was purified by silica gel 
chromatography (2:1 v/v hexanesrEtOAc) to give 291 mg of 11 A as an oil. 

B. Mtt-M 2.9.4-Tetrahvdro-lsoaulnolln-6-vlVDhenvlV 

methanestff&namffle 

A mixture of 280 mg (0.642 mmol) of 11 A and 160 mg of 10% palladium 

20 on carbon in 20 mL of ethanoi was hydrogenated at 50 psl for 2 h. An 

additional 100 mg of catalyst was added and the hydrogenation continued for 
an additional 1.5 h. The catalyst was removed by filtration through cetite, and 
the solution concentrated to give 120 mg of a white solid which was 
recrystallized from methanol/hexane to give 61 mg of 1 1B as a white solid. 

25 C. (1-f1-mVBenzvtnyym B fo^ 

3, 4-ylthyrfm-l H^soqul nQlin-2-yn-2-ovn-ethvlcarbamovll-1 -metftvt-ethvfr> 
carbamic add tort-buM ester 

According to the method outlined in General Procedure A, 55 mg (0.18 
mmol) of 1 1 B f and 68 mg (0.18 mmol) of 3 were coupled and the product was 

30 purified by silica gel chromatography (1:1 v/v hexanes:ethyl acetate) to give 15 
mgof HCasafoam. 

phftnYt^. ^hyrir^lH ^ 
hydrochloride 

35 According to General Procedure C, 15 mg (0.02 mmol) of 11C was 

deprotected to give 1 0 mg of the title compound as a white soBd. 
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"»H NMR (CD3OD 250MHz) (1:1 mixture of rotamers) 8 8.28 (d, 1H). 
7.14-752 (m, 12H)5.14-5.37 (m, 1H), 4.69-4.82 (m, 3H), 4.46-456 (m, 2H), 
3.70-3.83 (m. 4H), 2.76-3.06 (m. 2H) f 2.72 (s, 3H), 152 (bs, 6H). 
MS (CI, NH3) 565 (MH+) 
5 Example 12 

2-Aminr>-N-f1^RVbBn2v»oxvmBthv|.2-oxo-2-r4^DhBnvl-proDionyl-flininoV 
plDeridln-1-vn-emvn-jsobutvramlde hydrochloride 

A. M41.fm-Ben2vloxvme^g^xo.2-f44Dhenvt-proaionYUamtno>. 
DlDBridln.1.yn-ethvtearfaamovn.1-methvl>ethvn^arbamle arid tart-hiity! ««ter 

10 According to the method outlined In General Procedure A, 30 mg (0.13 
mmol) of 4-(N-propionylanllino)-piperidine and 48 mg (0.13 mmol) of 3 were 
coupled and the product was purified by silica gel chromatography (1:1 wV 
hexanes:ethyl acetate) to give 67 mg of 12A as an oil. 

B. 2-Amino-N-H-(RVbenzvtox\roethvl-2^^ 

15 amino)-Dtoerldln-1 -vll-ethvll.lsobutwamlde hydrochloride 

According to General Procedure C, 67 mg (0.11 mmol) of 12A was 
deprotected to give 50 mg of the title compound as a white solid. 

1H NMR (CD3OD 250MHz) 8 7.11-7.47 (m, 12H), 6.00-5.10 (m, 1H), 
4.634.81 (m, 2H), 4.49-4.62 (m, 2H). 4.27-4.3B (m. 1H). 3.94-4.21 (m. 1H). 
20 3.45-3.68 (m. 2H), 2.99-3.23 (m, 1H), 252-2.80 (m, 1H), 151-2,00 (m, 4H), 152 
(s, 6H), 1.07-1-38 (m, 3H), 0.97 (t, 3H). 
MS (CI, NH3) 495 (MH+) 

Example 13 

ffiVN^2-T2-f2-Amino-2-memvl-oroDionvlamlrK>I^MH-indol.3.yt 1^roplonYn. 
25 2.3^flhvdro-1 H-lsolndol.S.yn-bBnzamida hydrochloride 

A. <RW» 41 -JS-Amino-l .3^fihvriro.lsDlndole-2K«TbonvlVg.f 1 H4ndoUa- 
yn^th^tamamoyfl.1^ethvl-eihvlVeatfaam>e arid tart-butyl aster 

According to General Procedure A, 330 mg (2.46 mmol) of 43C and 960 
mg (2.46 mmol) of 4C were coupled and 1.10 g of 13A was recovered as a 
30 yellow soBd. 

B. ffl1-H41-fS-Benzovlamin»1.3-dmvdrp^^ 

lnfoVfrvft^thytcarfeamoyTH^e^^ acid tert- 

bvrtvl ester 

A mixture of 300 mg (059 mmol) of 13A, 98 mg (0.69 mmol) of benzoyl 
35 chloride and 85 mg (0.69 mmol) of 4-dimethylamlnopyridlne In 5 ml of 
methylene chloride was stirred overnight at room temperature. The mixture 
was diluted with chloroform and washed twice each with 1 0% hydrochloric 
acid, saturated aqueous sodium bicarbonate and brine. The solution was 
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dried over M9SO4 and concentrated and the product was purified by silica get 
chromatography using a gradient of 75% ethyl acetate h hexane to 100% ethyl 
acetate to give 60 mg ot 13B as a white solid. 

C. (q )-NU2-t2-^-Amino-2-meth Y'-pmp'o"^am'"^- fl -f 1H -t n dol-3-ylV 

5 p r9 pj nm>n-2.S-d |hvrirfw1 H-tsninrt^-R-yn-henzamlne hydrochloride 

To 60 mg (0.10 mmol) ot 13B In 2 mL of ethanol was added 2 mL of 
concentrated hydrochloric acid, and the mixture was stirred at room 
temperature for 1 h. The mixture was concentrated and dissolved In a trace 
amount of methanol. Methylene chloride was added until the product 

10 precipitated from solution giving 50 mg of 13C as a white solid. 

1H NMR (CD3OD, 250MHz) fi 10.12 (d, 1H), 8.45 (d, 1H), 7.93 (d, 2H), 
7.49-7.72 (m, 7H). 7.04-7 55 (m, 5H), 4.98-5.08 (m, 1H). 4.65-451 (m, 1H), 
4.464.60 [m, 1H), 354-352 (m. 2H), 1.62 (s. 6H). 
LSIMS-MS 533(M+Na) 

15 Example 14 

g^Y&-a1hvlV- ?-ffmtn(>-lsobutVTamld9 

20 butyl ester 

According to the method outlined In General Procedure A, 46 mg (Oil 
mmol) of tK4-Pher«yl-piperiaTn-4-ylmetoyf)-acetamide and 85 mg (052 mmd) 
of 3 were coupled, and the product was purified by silica gel chromatography 
(95:5 v/v chloroformanethanol) to give 111 mg of 14A as a dearoJL 
25 B. ^?-(4-< Acety|pmt T v».mBthvl)-A-php.nv<-ntnBridln- 1 -viV 1 -f ffl- 

According to Genera! Procedure B. 1 10 mg (0.18 mmol) of 14A was 
deprotected to give 72 mg of the title compound as a white foam. 

1H NMR (CDCI3 250MHz) (1:1 mixture of retainers) 5 7.16-7-40 (m. 
30 10H), 552-6.03 (t, 0.5H), 5.61-5.68 (t. 0-5H), 453-5.04 (m. 1H). 4.43-458 (q, 
1H) 450-4-43 (q. 1H), 354-453 (m, 1H). 3.46-3.78 (m, 3H), 3.00-3.42 (m, 6H). 
1 57-2.17 (m, 2H), 1.83 (d. 3H), 1.61-152 (m. 1H), 158 (d, 3H). 154 (d, 3H). 
MS(CI,NH3)495(MH+) 



35 
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Example 15 

fRl-N^2W2-r2.Amino-2-meth^ 

1 .2.3.4-tetrahydro^soQuinoltn-7-v1Vben2amlde hydrochloride 

A. {142-tt-Ben2QYlamtno-a 4-dlhydro-1 H-isoquinolin-2-yll1 -f R>» 

5 benzyloxymethyl-2-oxo^thvlrarbamo^ acid tert- 

butyl ester 

To a mixture of SO mg (0.10 mmol) of 6C In 1 mL of methylene chloride 
was added 14 mg (0.14 mmol) of triethylamine. The mixture was cooled to 
0°C, and 17 mg (0.12 mmol) of benzoyl chloride was added. The stirring 

10 mixture was allowed to warm to room temperature over 1 JS h, and the mixture 
was then poured into a saturated solution of sodium bicarbonate and extracted 
with ethyl acetate. The organic phase was washed once with brine, dried over 
Na2S04 and concentrated. The product was purified by silica gel 
chromatography using 100% chloroform followed by 5% methanol In 

15 chloroform to elutB. Recovered 48 mg of 15A as a foam. 

B. fR)^4242-(2-Aminp-2.mRlhyl-pm 

proptonyH-l .2.3.4-tetrahvdro>lsoouinolin-7-vl>-benzamlde hydrochloride 

According to General Procedure C, 48 mg (0.08 mmol) of 15A was 
deprotectBd, to give 44 mg of the title compound as a white solid. 
20 1 H NMR (CD3OD 250 MHz) 5 7.78-7.92 (m, 2H), 7.41-722 (m, 5H), 

7.04-7.38 (m, 8H), 5.22-5.40 (m, 1H), 4.41-4.72 (m, 4H) f 3.62-3.80 (m, 5H) f 
2.71-2.90 (m, 2H) f 1.60 (bs, 6H). 
MS (CI, NH3)515(MH+) 

Example 16 

25 2-Amino-N-{1-(R)-ben?ylPxymethyl-244-(1 ,3-dfaxo-1 .iHfihydnHsoindQl-2-, 
yfmethyfl-p«pgrirtn-1-yn-2^^ 
. a. 2'Piperid'iTh4"ylmethyl*lSQlndQte-1 ,3-dione hydrochloride 
To a mixture of 148.0 g (1 .0 mo!) of phthaDc anhydride and 1 5 mL of 
triethylamine In 1.5L of xylene was slowly added 108.0 g (1*0 mo!) of 4- 
30 (Aminomethyl)pyridine with mechanical stirring. The resulting solid was 
collected by filtration. The N-Pyridin-4-ylmethyl-phttialam!c add was then 
cycGzed, by heating 235 g (0.88 mo!) to the melt stage for 1 5 mJn. The mixture 
was allowed to cool slightly and 2.5 L of ethand was added to the warm 
reaction mixture, and the solution filtered. Upon cooling, the mixture 
35 crystallized to give 188.0 g of 2-Pyridin-4-ylrhethyHsoindole-1,3-dione (rap. 
166-167 J5°C). A irixture of 23.8 g (0.1 mo!) of 2-Pyridln-4-ylmethyl-teolnddle- 
1 ,3-dlone and 1 .3 g of platinum oxide in 400 mL of methanollc HCI was 
reduced at 50 psi until no starting material could be detected by TLC. The 
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mbcture was filtered through celite and concentrated to give 22.0 9 ^2- 
Piperidin-4-ylmetJiy»4soindole-1 2-dlone hydrochloride as a white solid. A 
small sample was recrystalllzed from ethanol to give an analytically pure 
sample of 16A (rap. 241-2422«'C). • 

y\mr m r j p r ri^n -l- Y'F-"^ h ^^ ma ^ > - 1 ^ 6fr ^ tw ^ rr)aTT '' c acM 
tert-birtyl ester 

According to the method outlined In General Procedure A, 83 mg (051 
mmol) of 3 and 53 mg (021 rnmol) of 2-Piperidir>^ylmethy|.bolndole-1.3- 
10 dione hydrochloride were coupled, and the product was purified by silica gel 
chromatography (955 wV chloroform:methanol) to give 14 mg of 16B as a 
clear on. 

c. g^ m i a r>.M^i^HVb B n7>rtoxYme t h vl-2^-(1 SdaxaJ , 3-rt'hytfre- 

15 According to General Procedure B, 10 mg (0.016 mmol) of 16B was 

" deprotected to give 7 mg of the title compound as a clear dl 

1H NMR (CD3OD 250MHz) (1:1 mixture of rotamers) 8 7.75-. .88 im. 
4H) 720-759 (m, 6H), 4.98-5.09 (m,.1H). 4.41-459 (m, 4H), 3*4-4.07 (m, 1H), 
3.60-3.78 (m, 2H). 357-3.60 (d. 1H) ( 226-3.12 (m. 1H), 257-2.74 (m. 1H), 
20 2.00-2.12 (bm,1H).1.60-1.7B(m.2H). 126-127 (m,BH). 
MS(CI,NH3)507(MH+) 

Example 17 

p| nf > r irtin.i-vli.? -iiyn- <,th V'H anhlrtvramlda 



According to General Procedure A, 26 mg (0.068 mmol) of Morphofin-4- 
yl-(4i)henyl-plperldirh4-ylHTiethanone hydrochloride and 20 mg (0.065 mmol) 
30 of 3 were coupled and the product was purified by silica gel chromatography 
(99:1 v/v chloroformanelhanol) to give 42 mg of 17 A as a clear o3. 

According to General Procedure B, 42 mg (0.66 mmol) of 17A was 
35 deprotected to give 27 mg of the title compound as a clear oil. 

1HNMR (CDCI3 250MHz) 8 7.13-729 (m,10H), 6*7-7.02 (d,lH), 
5 00-5.12 (m, 1H). 4.3W22 (m, 3H). 3.82-4.00 (m. 1H), 321-327 (m, 3H). 
2.96-320 (m, 9H). 220-2.34 (m. 1H). 127-2.11 (bm, 3H), 129 (e. 6H). 
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MS(CI,NH3)537(MH+) 

Example 18 

mM^-fg-Amlno^-methvt-pro^ 

ri.41b>D;Derfdlnvl-4^art30Xviic add amide hydrochloride 
5 A. f1-ri-fR)-BenzvipxNmieth^^^ 

oxo^thvlrait&movtVVmethvl-ethvn-carbamlc acid tert-buhrt ester 

According to the method outlined in General Procedure A, 21 mg (0.055 
mmol) of 3 and 11 mg (0.052 mmol) of 4-carbamyl-4-plperidinopiperidine were 
coupled and the product was purified by silica gel chromatography (99:0.75 v/v 
10 chloroformimethanol) to give 25 mg of 18A as a glass. 

B, fRWI'-rg^g.Amlno-g-methvl^roDlonvlamlnol^en^oxv-DrooionvIV 
ri^lbloiDBridinvM'^arboxvlic add amide hydrochloride 

According to General Procedure C, 25 mg (0.044 mmol) of 18A was 
deprotected to give 19 mg of the title compound as a white solid. 
15 1 H NMR (CD3OD 250MHz) (1:1 mixture of rotamers) 5 852 (d, 0.5H), 

8-27 (d, 0.5H), 756-7.42 (rn, 5H), 5.06-5.19 (m, 1H) t 4.48-4.70 (m, 3H) f 451- 
4.34 (m, 1H). 3.64-3.79 (m, 3H) f 3.38-3.50 {fn, 1H), 2.91 3.18 (m, 2H), 2.48-251 
(m, 4H), 1.78-2.12 (m, 8H), 1.57 (s, 6H). 
MS(CI,NH3)474(MH+) 
20 Example 19 

(RV2'Ammo-N-tg-(5^iph gnvlft^ tylam<n9-1 .^vtirgiSPtnrtQl-3-viy 1 -(1 H- 

indol-3-vlfTOth\dV2^xoH9thvrWisobiihffamldfl hydrochloride 

A. (RMl42-(5-Diphenvlacetvl^^ 
lnctol-3-vlmethviy2^xo^th\ri add 

25 A mixture of 300 mg (0.59 mmol) of 13A f 160 mg (0.68 mmol) of 

dlphenyiacetylchloride and 63. mg (0.68 mmol) of 4-dimethylamlnopyridine In 5 
mL of methylene chloride was stirred overnight at room temperature. The 
mixture was diluted with chloroform and washed twice each with 10% 
hydrochloric add, saturated aqueous sodium bicarbonate and brine. The 

30 solution was dried over MgS04 and concentrated. The product was purified 
by silica gel chromatography using a gradient of 75% ethyl acetate in hexane 
to 100% ethyl acetate to give 150 mg of 19A as a white soBd. 

B. mV2-Am1no^-r2-f5-diDheTwlacet^ 

1-(1H : fndoi^ylmeW hvdrochlPrttie. 
35 To 150 mg (050 mmol) of 1 9B In 2 mL of ethand was added 2 mL of 
concentrated hydrochloric add, and the mixture was stirred at room 
temperature for 1 h. The mixture was concentrated to give 140 mg of the title 
compound as a white solid 
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1H NMR (CDsOD, 300MHz) (mixture retainers) 6 7.60 (d, 1H), 752 (s, 
05H), 7.41 (S. 05H), 7.21-7.34 (m, 12H). 6.93-7.13 (m, 4H), 5.13 (s, 1H), 452- 
5.00 (m, 1H), 4.064.18 (m, 1H), 4.40-4.51 (m, 1H), 4.01-4.19 (m. 2H). 350-3.42 
(m, 2H), 159 (s, 3H),1.51 (S, 3H). 
5 . MS (CI, NH3) 600 (MH+) 

Example 20 

f n y ? . A ^ l nr>.N.i9.(iH-lrrini-fl-^ 

tH-l*" T ilnolln6.g-rBrhonvn-ethy i)-tepbmvramMft hydrochloride 

A. ^n' n ' UBnB ^ s><HQn ^ am,noV ftl ^' h ^^ iH *' SOQuinOWne * 2 * 
10 T^^KYl'S adij fc rt buM ester 

To a mixture of 275 mg (1 .10 mmol) of 6-anuno-3Adlhydro-1H- 
lsoquinollne-2-carboxyHc acid tert-butyl ester, 134 mg (153 mmol) of - 
triethylamlne In 6 mL of methylene chloride at 0°C was added 233 mg (1 2 
mmol) of toluenesuKonyi chloride In one portion. The mixture was allowed to 

15 warm to room temperature and was stirred overnight An additional 62 mg 
(0.61 mmol) of triethylamlne and 105 mg (055 mmol) of 
toluenesurfonytehtorlde was added and stirring was continued for an additional 
4 h. The mixture was concentrated and the residue dissolved In ethyl acetate. 
The organic portion was washed twice each with 1N NaOH and brine, dried 

20 over:Ma2S04 and the product was purified by silica gel chromatography (13 
v/v ethyl acetete:hexene) to give 274 mg of 20A as a foam. 

B . ^.MP<hvi.N4i 3 a A.teftahvdro.i^nwinoiin^vlr-henyflnflwrtftinamte 
According to General Procedure B. 253 mg (0.63 mmol) of 20A was 

deprotected to give 175 mg of 20B as a foam. 
25 c. (BMlsB=UHdta d d3jdH^ 

fgrt-hutvl ester 

According to General Procedure A, 64 mg (0.27B mmol) of 20B was 
coupled to 108 mg (057B mmol) of 4C and the product was purified by silica 
30 gel chromatography (70-50 v/v ethyl acetate:hexane) to gWe 114 mg of 20C 

D . ff ).9.Am.nt^ ? -»H-»"rt«l-^ 

According to General Procedure C, 114 mg (0.17 mmol) of 20C was 
deprotected to give 68 mg of the title compound as a solid. 
36 1 H NMR (CDCI3 250MHz) (mixture of rotamers) 8 8.41 (d, 05H), 853 

(d 05H). 8.15 (bs 05H). 7.75 (d, 2H), 7.67 (d, 2H), 753 (bs, 05H), 651-751 
(m, 85H), 6.07 (d, 0.5H). 5.13-5.32 (m, 1H), 458-451 (q, 1H), 4.04-4.19 (m. 
1H), 3.77-4.04 (m, 1H). 258-3.44 (m, 3H), 2.46-2.62 (m, 5H), 1 .30 (bs, 6H). 
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Example 21 

fR\-PSp B Tidine>iUcarfaDxyi1c arid (1-henzyl-2-oxo-2-T4-f2-Dhenvfc 

tenzQlmldfigpH-yl^ hydrochloride 

A. mMWI-CBrboxy^heny^^ 

5 acldtertHMvl egtW 

A mixture of 1.00 g (6.05 mmol) of [^phenylalanine, 1 JB g (6.05 mmol) 
of 77 A and 1 .84 g (18.2 mmol) of triethylamine in 10 mL of water and 40 mL of 
dioxane was stirred at room temperature for 15 h. The mixture was diluted with 
chloroform and acidified to pH 4 with acetic scid. The layers were separated 

10 and the organic portion was washed three times with brine, dried over MgS04 
and concentrated to give 2.16 g of 21 A as a white solid. 

B. <R)^1-Bfin^2<mp-frK^^ 

1>vn^lhvtcarfaanr)ovn>DlDeridin9-1-carboxvlic add tert-butvl ester 

Acconfing to General Procedure A, 80 mg (029 mmol) of SOD and 109 
15 mg of 96A were coupled and the product was purified by silica gel 

chromatography (7525 v/V ethyl acetate :hexanes) to give 140 mg of 21B. 

C. fRVPmeridinft-4^artoyvtic acid f1-ben7yU2>oxo>g-r4>f2-ohenyt- 

frenzQimldaroH -yfrpiperidin-1-ylHlhyframldB hydrochloride 

To a solution of 140 mg (022 mmol) of 21B In 5 mL of ethanoi was 
20 added 5 mL of concentrated HCi and the mixture was stirred at room 

temperature for 1 h. The mixture was concentrated and the residue crystallized 
from methanol/ethyl acetate to give 107 mg of the title compound as a white 
solid. 

1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 8 8.32 (m, 
25 0.5H), 7.66-7.89 (m, B.5H), 7,19-7.40 (m, 5H), 5.13*521 (m, 023H). 5.02-5.10 
(m, 0.67H), 4.15-427 (m, 0.33H), 4.0&4.14 (m, 0.67H). 
MS(CI,NH3) 538 (MH+) 

Example 22 

N4gW4-AceM-4-Dhen\^lDeridlrv1-vi^ 

30 amtnp-l^utyrwTj}^ hydrochloride 

According to General Procedure A, 3.15 mg (13.1 mmol) of 4-acetyM- 
phenylpiperfcHne hydrochloride and 5.0 mg (13.1 mmol) of 3 were coupled to 
give {1 -f2-(4~Acetyl-4-phenyi-plpertdir>-1 -yl)-1 -{R)-benzyloxymethyl-2-oxo- 
ethylcarbamoyl]-1 -methyl-ethyl}-carbamic acid tert-butyl ester. The crude 
35 product was deprotected according to General Procedure C to give 5.09 mg of 
the title compound 

MS(CI > NH3)50B(MH+) 
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Example 23 

(RV142-(2-Amino-2-mathvl-prori 

pipflridine-4-carboxvlic add ethyl ester hydrochloride 
A. 4-Ph a ny^plperi dlne>4>caTfaoxvHc add ethvl ester hydrochloride 
5 - A mixture of 10.0 g (45 mmol) 4-cyano-4-phenylpiperidine 

hydrochloride, 10 g of sulfuric acid and 2.5 mL of water was heated at 150°C 
for 1 h. The mixture was allowed to cool to 1 10°C and 10 mL of ethanol was 
added. The ethanol was then distilled off. This ethanol addition/distillation was 
repeated four more times. Following the last addition, the mixture was heated 
10 to 1 25°C cooled to room temperature and poured onto ice. The mixture was 
basified with 10% NaOH and extracted twice with ether. The organic extracts 
were dried over MgS04 and concentrated to give 2.3 g of a yellow oil. A 
solution of 2.0 g of the free base in 1 00 mL of ether was treated with an ether 
solution saturated with HCI. The white precipitate was filtered and 
15 recrystallized from EtOAc/hexanes to give 1.73 g of 23 A 

B- ( RV1 -f2-fc- Am1no.2>meth yl-proplonvlamlnoV3.benzvloxv-DroDlonvlV 
4^henyi-plperidlne-4- carboYYllc add ethvt ester hydrochloride 

According to the method outlined in Genera) Procedure A, 3.55 mg (13.1 
mmol) of 23A and 5.0 mg (13.1 mmol) of 3 were coupled to give 1-[3- 
20 benzyloxy-2-(2-tert-butoxycarbonylamln^ 

propionyfH-phenyl-plperidine-4-carboxyllc acid ethyl ester. The crude product 
was then deprotected according to General Procedure C to give 6.97 mg of the 
title compound as a solid. 

MS(CI,NH3)496(MH+) 
25 . Example 24 

2-Amin<vN^1-mi-ben2v1oxvme1h^ 

plpBridin-1 -yl^oxo>ethv!Vlsobutvramlde hydrochloride 

A. 4-Oxo-p1peridine-1.carbox ync add benzyl ester 

To a mixture of 50.0 g (0.325mot) of 4-piperidone hydrate hydrochloride 
30 and 181 & g (1 .82mol) of potassium bicarbonate in 750 mL of EtOAc and 75 mL 
of water, was added 49 mL (0.343mol) of benzyl chbroformate over 10 mln. 
with stirring. The mixture was stirred at 24°C for 2.5 h and then diluted with 
water. The layers were separated, and the aqueous portion extracted with 500 
mL of ethyl acetate. The combined organic extracts were washed once each 
35 with water and brine, dried over MgS04 and concentrated to give 81 .41 g of 
24A as a yellow ofl. The crude product was used without further purification. 

B. il-Hydroxy-4-t rifluorom6thvi>phenvl*olDeridine>1-carboxvlic acid 
benzyl ester 
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To 1 .25 g (51 .4 mmol) of magnesium in 10 mL of ether was added a 
solution of 4-bromoben20trifluoride in 10 mL of ether. The reaction initiated 
soon after the addition was complete. The mixture was stirred for 1.5 h at 24°C 
and then cooled to 0°C. A solution of 1 0.0 g (42.87 mmol) of 24A In 50 mL of 

5 ether was added and the mixture allowed to warm to room temperature and 
was stirred tor 17 h. The reaction mixture was quenched by adding 150 mL of 
saturated aqueous ammonium chloride. The organic layer was separated and 
the aqueous phase was extracted with ether. The combined organic extracts 
were washed once each with water and brine, dried over MgS04 and 

10 concentrated. The crude materia] was purified by silica gel chromatography 
(3:7 v/v EtO Acrhexaries) to give 12.48 g of 24B as an orange oil which 
solidified on standing. 

c. 4-(4'Trif| uo rpm ethyl-phfinyl^plpQridirv4-Qt 

To 12.3 g (32.4 mmol) of 24B In 150 mL of ethanoi was added 1 A g of 

15 1 0% palladium on carbon. The mixture was hydrogenated on a Parr shaker at 
48 psi for 2.5 h. The solution was filtered through celite and concentrated. The 
resulting solid was triturated with ether/hexane to give 4.98 g of 24C as a white 
solid. 

D. 2-Amin<yN41-(RVbenz>rioxymeft 
20 pheny!WoiDeri dln-1>vtV2-oxo-ethyMsobutyramlde hydrochloride 

According to General Procedure A, 3.22 mg (13.1 mmol) of 24C, and 5 
mg (13.1 mmol) of 3 were coupled to give (H1-(R>Ben2yloxymethyW-t4- 
hydroxy-4-(4-trifluoromethyl-phen^ 

methyi-ethyi)-caibamic add tert-butyl ester. The crude product was 
25 deprotected according to General Procedure C to give 7.35 mg of the title 
compound. 

MS(CI,NH3)466(MH+) 

Example 25 

(RV1-f2-(2-Amino-2-methvl-^^^ 
30 plperidlnft-4-carboxyflc add cyclohexvlamlde hydrochloride 

A. PiperidinQ-1.4-dfcarfaoxvHc acid monobenzvl ester 
To a slurry of 66.4 g (0.50 mol) of isonipecotic add, and 145 mL (0.50 
mol) of triethylamlne in 600 mL of methylene chloride was added a solution of 
72 mL (0.50 mol) of benzyl chloroformate In 200 mL of toluene at 10°C. The 
35 slurry was allowed to warm to room temperature and after stirring for 17 h was 
treated with 1 L of a 10% aqueous sodium carbonate solution. The layers were 
separated, and the aqueous portion was extracted once with ether and then 
addified to pH 3. The aqueous portion was then extracted with methylene 
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chloride. The organic extract was washed with brine, dried over M9SO4 and 
concentrated to give 35.2 g of the title compound as an oil which was used 
without further purification. 

B. A.(>clQhex^caffaamoyl-Dli) « »'i H 'n ft ^- icarboxvllc a ° d ben2vt ester 

5 To 3.B2 g (14.3 mmol) of 25A was added 1.2 ml (15.7 mmol) of thlonyl 

chloride in 50 mL of methylene chloride which contained 1 drop o1 DMF. The 
slurry was refluxed on a steam bath for 10 mln. to give a clear solution. The 
mixture was concentrated, and the resulting oil was dissolved In 30 mL of THF 
and was added to a solution of 3.54 g (35.B mmol) of cydohexyiamine in 20 mL 

10 of THF at 0°C. The mixture was stirred at 24 e C for 0.5 h and then filtered. The 
filtrate was concentrated and then dissolved In methylene chloride. The 
organic solution was washed once each with water, 1N HCI. saturated 
aqueous sodium bicarbonate, and brine, dried over MgS04 and concentrated 

to give 3.46 g of 25B as a solid. 

15 C. Piperidine-4-cariooxylto aP tH ffyriohexylamlde 

To 3.46 g (10 mmol) of 25B was added 30 mL of methanol, and the 
mixture refluxed hi 20% NaOH for 8 h. The methanol was removed, and the 
aqueous phase extracted with methylene chloride. The aqueous solution was 
acidified to pH 5 with acetic acid and extracted with methylene chloride. The 

20 combined organic extracts were dried over MgS04 and concentrated to give 

1 .81 g of the title compound as an off-white solid. 

D. (Ryi-fg-r2-Amlno-2-mathv f |-p r"P»" ^am'" o ^benzvl0XV-DroPl01T^ — 

pipaprfino^Brfanxvllc add cvclohexvtemUte hVtirPrfllPridB 

According to General Procedure A, 2.76 mg (13.1 mmol) of 25C, and 5 
25 mg (13.1 mmol) of 3 were coupled to give (H1-(R)*enzyloxyme1hyl-2-(4- 
cydohexytcaroamoyl-piperidln-1-yl)-2-oxo-ethylcaroamoylh1-me 
carbamlc acid tert-butyl ester. The crude product was deprotected according to 
General Procedure C to give 6.60 mg of the title compound. 
MS(CI,NH3) 473 (MH+) 
30 Example 26 

fRl9.p.rg-Amlno-2-malhvl-Dropi™ ^ 

j r 2.3.4-tetrahydro-isoouinn ll n«>-6^»rt)o> < y llfi fldd athvlamida hydrochloride 
A. fPV2-f2-f24ert-Biitoxycart ) »nY'? mln ^ g ^ Bft ^' pmplo ^ am ^^ 

. (iH.inriftUq-v»-pmpinnvn-i ^. ^ ^-tPtrahvdro-teonuinollne-g-carpoxvlic arid 
35 To 756 mg (1.35 mmol) of 5E In 10.8 mL of THF was added a solution of 
97 mg (4.04 mmol) of lithium hydroxide In 2.7 mL of water. The mixture was 
stirred for 17 hat room temperature. The mixture was concentrated and 
dissolved In 100 mL of water. The aqueous solution was extracted twice with 
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methylene chloride, acidified with acetic acid, and extracted twice with ethyl 
acetate. The ethyl acetate extracts were washed twice with brine, dried over 
Na2S04 and concentrated to give 632 mg of 26A as a white solid. 

B. fRHHHfrEthytPBfta^ 

5 carbonvtyg-f 1 H-indQl-3>yiV ethvlcarbamoy i>1 >methyi>ethylWrarfaamic acid 

According to General Procedure A, 60 mg (0.11 mmol) of 26A and 13.4 
mg (0.16 mmol) of ethyiamine hydrochloride were coupled and the product 
was purified by silica gel chromatography (100% ethyl acetate) to give 47 mg 
of 26B as a foam. 

10 C (RV2-f2-(2-Amino-2-methyl-propton 

propipnylVl^^^tetmW^oqMinolin^^arboxYlic add ethylamide 
. hydrochloride 

According to General Procedure C, 47 mg (0.081 mmol) of 26B was 
deprotected to give 39 mg of the title compound as a solid. 

15 1 H NMR (CD3OD 250MHz) (mixture of rotamers) (partial) 5 8.32 (d, 

1H) f 753-7.64 (m, 15H), 7.40-7.50 (m f 15H), 7.30 (d, 05H), 6.91-7.18 (m, 4H), 
6.61 (d, 0.5H), 5.14-5.32 (m, 1H), 4.63-4.74 (d, 0.5H), 4.39-454 (m, 1H), 4.07- 
4.18 (d, 0.5H), 3.80-3.91 (m, 05H), 354-3.16 (m, 0.5H), 157 (s, 6H) f 1.06-157 
(m,3H). " 

20 MS (CI, NH3) 476 (MH+) 

Example 27 

{RV24g-fg-Amlnfr2-mrthvH^^ 
1,2.3,4-tetrahydro-isoqMinolin^^rt»oxyfk?,ftcic| phpnyfrmlda hydrochloride 

A. jm-(142-MH-lndol-3-vlVWB^hBn^ 

25 ispqujnpiiro-^cfewn^^ add tert- 

butyl ester 

To 60 mg (0.11 mmol) of 26A in 0.6 mL of methylene chloride was 
added 1 1 .4 mg (0.1 12 mmol) of triethyiamine. The mixture was cooled to 0°C 
and 135 mg (0.112 mmol) of plvaloyl chloride was added In one portion. The 

30 mixture was stirred for 15 h a! 0°C and then 10 mg (0.107 mmol) of aniline was 
added and the mixture was allowed to warm to room temperature and stirred 
for 17 h. The mixture was diluted with ethyl acetate and washed twice with 1N 
NaOH and brine. The solution was dried" over Na2S04 and concentrated. The 
product was purified by silica gel chromatography (2:1 v/v ethyl 

35 acetate:hexanes) to give 39 mg of 27A as a foam. 

B. fm>2>f2>rg>Amlno-2-methvl-DroDlonvlamlnoV3-riH>lndol-3-ylV 

prQpionyn'1^.3,4>tgtTahy0r^lsQqMlnoline-6-caTbPxyllc arid phenytamlfe 
hydrochloride 
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According to the method outlined in General Procedure C, 37 mg (0.06 
mmol) of 27 A was deprotected to give 32 mg of the title compound as a solid. 

1H NMR (CD3OD 250MHz) (mixture of rotamers) (partial) 8 7.53-7.79 
(m, 6H), 7.37-7.42 (m, 3H), 6.95-7.22 (m, 55H), 6.67 (d, 0J5H), 5.29-552 (m, 
5 1 H), 4.63-4.79 (m, 0.5H), 4.43-4.59 (m, 1 H). 4.09-4.1 9 (m, 0.5H), 3.78-3.92 (m, 
0.5H), 3.39-3.63 (m, 2.5H), 1.59 (s, 6H). 
MS (CI, NH3) 524 (MH+) 

Example 28 

(R)-2-(2-(2-Amino-2-methvl-proDfonvlemino>-3-f1H-tetrahvdro-feOQUlnollne-6- 
10 carboxyllc add hydrochloride 

A. m^-2-rg-f2.Am lnf>.2^nBthvl.prnnlonvlaminoV-3.MH.indoU3.vlW 
propionyn-1.2.3 r 4-tetrahydro-isoquinolinfl-6-carbox yile acid hydrochloride 
According to General Procedure C. 40 mg (0.073 mmol) of 26A was 
deprotected to give 25 mg of the title compound as a solid. 
15 iHNMR (CD3OD 250MHz) (mixture of rotamers) (partial) 6 7.78 (d, 

0.5H), 7.52-7.68 (m, 2.5H), 7.39 (d. 05H), 7.23 (d, 05H), 6.95-7.19 (m, 3.5H), 
658 (d, 0.5H), 5.17-5.31 (m, 1H), 4.63-4.74 (d, 0.5H), 4.42-453 (q, 1H), 4.09- 
4.20 (d, 1H), 158 (s, 6H). 
MS (CI, NH3) 449 (MH+) 
20 Example 29 

(R )-2 -Amtnc-N'(g-fimndpl-3-ylW^ 

dihydro-1 H-isoquinoline-2-carh onyn-e1hvlVlsnbutviamide hydrochloride 
A fRUl .f2-f1 H.lndoW3.vl\.1 4642-^elhvl^reldolDhenv^ 
riihydre-H-lsoqulnoline-g-carbonvllemvIc^ 

25 ecWtert-buW ester 

According to General Procedure A, 72 mg (0.26 mmol) of 7H and 100 
mg (0.26 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using 100% chloroform, followed by 2% methanol hi 
chloroform to give 1 30 mg of 29A as a foam. 
30 B. (RWg.Amlno.r^fg.f1H-lnrirt^viW1.r6-f2W3-me1hvl-ureldoV-Dhenvg- 

fl.4-dlhvdro-1 H-lsfMnjlnollrw-2.MrhonvlUa thvlWisobutvrarnMe hydrochloride 

According to General Procedure C, 130 mg (0.20 mmol) of 29A was 
deprotected to give 120 mg of the title compound as a tan solid. 

1H NMR (CD3OD 250MHz) (1:1 mixture of rotamers) 8 757-7.72 (m, 
35 2H), 659-7.37 (m, 105H). 6.68 (d, 05H), 5.18-552 (m, 1H), 457-4.75 (m, 2H), 
3.58-351 (m, 0.5H), 3.53-3.68 (m, 05H), 3.17-3.32 (m, 2H), 2.62-2.80 (m, 4H). 
2.41-250 (m, 05H), 2.14-259 (m, 05H), 1.58 (s, 6H). 
MS (CI, NH3) 552 (MH+) 
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Example 30 

pyrrolidine >v| ]-ethylVl6QbiJtyramlde trifluoroacetate 

A. 3^erl-ButQxy< ^rhQnylaminD-pvrrolidine-1-carfaQXVilc acid benzyl 

5 estef 

To a mixture of 19.0 g (102 mmoi) of 3-(t-butoxycarbonylamino) 
pyrrolidine and 14.28 g (117 mmoO of 4-dimethylamlnopyrtdIne in 115 mL of 
methylene chloride at 0°C was added 20.0 g (117 mmoi) of benzyl 
chioroformate dropwlse. The mixture was allowed to warm to 24°C and .was 
10 stirred overnight The mixture was diluted with chloroform and washed twice 
with 10% HCI, twice with saturated aqueous sodium bicarbonate and once with 
brine. The mixture was dried over MgSC>4 and concentrated to give 30A In 
quantitative yield. The crude material was used without further purification. 

B. 3>Amino-ovrm liriin^%carboxviic add benzvl ester trifluoroacetate 
15 To 9.4 g (29.3 mmol) of 30A at 0°C was added 100 mL of trifiuoroaeetfc 

acid and the mixture stirred at 24°C for 1 h. The mixture was concentrated, and 
coevaporated three times from ethyl acetate/heptane to give 1 1 .0 g of 30B as 
an orange oil. 

C. ^n"nluBne^-s ulfonvtamlno^>^olldln^1^rboxvllc acid benzvl 

20 ester 

To a mixture of 2.0 g (6.0 mmol) of 30B, 0.84 g (6.9 mmol) of 4- 
dimethyiaminopyridine, and 0.61 g (6.0 mmol) of triethytemine in 10 mL of 
methylene chloride was added 1 .32 g (6.9 mmol) of toluenesulfony) chloride 
and the mixture was stirred overnight The mixture was diluted with chloroform 

25 and washed twice each with 1 0% HCI, saturated aqueous bicarbonate and 
brine, dried over MgS04 and concentrated. The product was purified by silica 
gel chromatography using a gradient eiution of 35% ethyl acetate in hexane to 
1 00% ethyl acetate to give 30C as a white solid (700 mg). 
. D. ^Mfithyl>N>Dyrro»din-a-vl-benzenesurfonamide 

30 To 0.70 g (1 .9 mmol) of 30C in 20 mL of ethanol was added 0.40 g of 
10% palladium on carbon and the mixture was hydrogenated on a Parr shaker 
for 17 h at 45 p$L The mixture was diluted with 1 10 mL of a (9:1:1) mixture of 
ethanolrwatenammonlum hydroxide and was stirred for 20 min. The solution 
was filtered through celite and concentrated to give 300 mg of 300 as a yellow 

35 solid. 

EL (1^14RUBen2 yioxymeth^2K)xo-243>ftaluene^^UlfonvlamlnoV 
P yrTn ijrfiry.i-yn^th^ add tert-butvl ester 
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According to General Procedure A, 94 mg (0.39 mmol) of 30D and 100 
mg (0.26 mmoO of 3 were coupled and the residue was purified by silica gel 
chromatography using a gradient elution of 50% ethyl acetate In hexane, to 
100% ethyl acetate to give 100 mg of 30E. 

5 F. Z-Amlnp-N^VfRKbgnzyloxymethyl^xo-Z-ra-qolugn^ 
§ulfpnylam1no)'pynrolidin-1-ylHthy|)-lsobutyramicie frfflwroacefrte 

To 100 mg (0.16 mmo!) of 30E was added 2 mL of trifluoroacetic arid at 
0°C and the mixture was stirred for 1 .5 h at 24°C. The mixture was 
concentrated, and coevaporated once each with ethyl acetate and hexane. 

10 The product was precipitated from methylene chloride/hexane and was 
collected by filtration and dried under vacuum to give 95 mg of the We 
compound. 

1HNMR (CD3OD 250MHz) 6 (rotamers) 7.75-7.84 (m r 2H), 7.29-7.50 
. (m, 7H), 4.76-4.93 (m, 1H). 4.57 (d f 2H), 3.69-3.80 (m, 5H), 3.39-3.65 (m, Z5H), 
15 3.22-3.31 (m, 0.5H), 2.45 (m, 3H), 1 .62 (m, 6H). 
MS (CI, NH3) 503 (MH+) 

Example 31 

mi2-Amlno-N-rW3.4- dlhvdro-^^ 

cthyn-tePbirtymmidQ hydrochloride 

20 A. ffiVM-M-{3.4-DlhYdro-1H-lsoq ^^^ 

gthyloarbamQyn'lHrnethyHelhyn-carbamte acid tert-buM ester 

According to General Procedure A, 60 mg (0.154 mmol) of 4C and 26 
mg (0.154 mmol) of 1^2,3,4-tetrahydrolsoquinoGne were coupled and the 
product was purified 'by silica gel chromatography (40:60 v/v ethyl 
25 acetate rhexanes) to give 71 mg of 31 A. 

B. (R)-2-AmlnoWW3.4<fihvd^^ 
indQl-3-vl^-cthyn-lsobutvramlde hydrochloride 

According to the method outlined In General Procedure C, 57 mg (0.106 
mmol) of 31 B was deprotected to give 49 mg of the title compound. 
30 1 H NMH (CD3OD 250MHz) (mixture of rotamers) 6 8-32 (d, 1 H), 7.56 

(d,1H), 7.32 (d, 0 £H) 9 6.96-7.22 (m t 7H),* 6.61 (d, 0.5H), 5.17-5 SZ (m, 1H), 
4.61-4.73 (d, 0.5H), 4.45-4.58 (d, 0.5H), 4.29-4.41 (d. 6.5H), 3.96-4.05 (d, 
0.5H), 3.37-3.72 (m, 2H). 3.13-3.26 (m, 2H), 2.54-2.74 (m, 1H), 2.39-255 (m, 
0.5H) t 2.11-2^5 (m, 0.5H), 1.49-1.62 (m, 6H). 
35 MS(CI,NH3) 405 (MH*) 
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Example 32 

miN-!1-r2-(2-AmI no-2-me^ 

pyrrDlidin-3>yl)-ben2amide trifluoroacetate 

A. 3-Ben2oylamino-pyrrol1din e>1-carfaoxylic acid benzvl ester 

5 To a mixture of 2.00 g (6.0 mmo!) of 30B, 0.84 g (6.9 mmol) of 4- 

dimethylaminopyridlne and 0.610 g (6.9 mmo!) of triethylamine In 10 mL of 
methylene chloride was added 0.97 g (6.9 mmol) of benzoyl chloride end the 
mixture stirred for 72 h. The reaction mixture was diluted with chloroform and 
washed twice with 10% HCI, twice with saturated sodium bicarbonate solution 

10 and once with brine. The mixture was dried over M9SO4 and concentrated. 
The product was purified by silica gel chromatography (7525 v/v ethyl 
acetate/hexanes) to give 690 mg of 32 A. 

B. N-Pyrrolldln-3-yH)gn?;^mli1s 

To 0.69 g (2.1 mmol) of 32A in 20 mL of ethanol was added 0.30 g of 
15 10% palladium on carbon and the mixture was hydrogenated on the Parr 
shaker for 17 h at 45 psh The mixture was diluted with 110 mL of a (9:1:1) 
mixture of ethandrwatenammonium hydroxide and stirred for 15 man. -The 
solution was filtered through celite and concentrated to give 265 mg of 32B. 
c. (H3-(3-BenzQy1aminp-py^ 
20 Pthyt^rfaarnp^H^thyl^thytK^miP acid tort-butyl reter 

According to General Procedure A, 100 mg (0.52 mmol) of 32B and 75 
mg (0.20 mmol) of 3 were coupled and the residue was purified by silica gel 
chromatography using a gradient elation of 75% ethyl acetate in hexane, to 
100% ethyl acetate to give 50 mg of 32C. 
25 P. {m-NI-T 1 ^2>f2-Ammo-2>methyWoroptonviamino>^bBn2vloxv- 

propionyn-pyrro»dln-3>yq-ben2am1de trifluoroacetate 

To 50 mg (0.10 mmol) of 32C at 0°C was added 2 mL of trifluoroacetic 
add. The reaction mixture was stirred for 4 h at 24°C, and the residue was 
diluted with ethyl acetate and coevaporated with heptane and ethyl 
30 acetate/hexane. The residue was diluted with chloroform by addition of 
hexane to give 22 mg of the title compound as a solid. 

1HNMR (CD3OD 250MHz) 6 7.86-7.99 (m, 2H), 7,46-7.65 (m, 3H), 
7.23-7.45 (m, 5H). 452-4.74 (m, 3H), 3-39-4.26 (m, 7H), 1 59 (bs, 6H). 
LSIMS-MS 453 (MH+) 
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Example 33 

2-Amino-N-rW5-fluoro-1H.in^ 

her^QimidazQt>1^VpiDeridin>%y n^thyt\>isobutvramide hydrochloride 

A. 2>tert-Butoxvc arbonvtamlnQ-2>mQthvl-proDlonte acid 2.6-dioxo- 

5 aoisMDJdd ester 

To a slurry of 5.0 g (24.6 mmol) of N4EOC-a-methylalanine in 13.5 mL 

of methylene chloride was added 3.40 g (29.6 mmol) of N-hydroxysucclnlmWe 
and 5.65 g (29.6 mmol) of EDC. The slurry was stirred for 17 h at room 
temperature. The mixture was diluted with ethyl acetate and washed twice 
10 each with water, saturated aqueous sodium bicarbonate and brine. Dried over 
MgS04 and concentrated. The residue was purified by silica gel 
chromatography (1:1 vAr ethyl acetate:hexanes) to give 5.2 g of 33 A as a white 
solid. 

B. -2-(24Brt-Putoxyc3rtoopyiam^^ 

15 fluon>1H>indol-a-yl)-DroDionto add 

A mixture of 100 mg (0.33 mmol) of 33A, 62 mg (0.278 mmol) of 5- 
fluoro-DL-tryptophan and 79 mg (0.611 mmol) of dllsopropylethylamlne in 1.0 
mL of DMF was stirred for 17 h at room temperature. The reaction mixture was 
poured into water and extracted twice with ethyl acetate. An equal volume of 

20 hexane was added to the ethyl acetate and the mixture was washed three 
times with water and onbe with brine. The organic phase was dried over 
NasS04 and concentrated. The product was purified by silica gel 
chromatography (9:1 v/v CHCt3:MeOH) to give 52 mg of 33B. 

C. ^141-(S-Huorc>-1H^ndot^ylm^ 
25 benzolmidazo M-Y»UDlDeridiiv1>v^^ 

acMt^frMtylwter 

According to General Procedure A, 44 mg (0.1 1 mmol) of 33B and 23.5 
mg (0.11 mmol) of 4-(2-keto-l-benzim)dazonnyl)piperidlne were coupled and 
the product was purified by silica gel chromatography (100% ethyl acetate) to 
30 give 39 mg of 33C as an amorphous solid. 

D. -2-Amino-N41-(5-fluoro-1H4ndol 
rtfhyflrp-bfmzointida^^ 

According to General Procedure Q. 39 mg (0.064 mmol) of 33C was 
deprotected to give 32 mg of the title compound as a white solid. 
35 1 H NMR (CD3OD 250MHz) (partial) (1:1 mixture of dlastereomers ) 6 

8.36 (d, 1H). 7.D3-7.39 (m, 7.5H), 6.89 ft, 1H), 6 .76 (d, 05H), 5.14-5,35 (m, 1H), 
4.59-4.71 (m, 1H), 4.23-4.46 (m, 1H), 3.94-4.11 (m, 1H), 2.45-£72 (m, 2H), 
1.50-1.64 (m.6H). 
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MS (CI, NH3) 507 (MH+) 

Example 34 

fRl.N.f1-f4WAcetvl-phenyl^mlnoVpfDeridin&-1-carfaonvll-2-riH-tndol.a-YlV 
ethvll-2-amlno-lsobutvramlde 
5 A. ( RM 1 -f1 -T4-f AceM-phen vl.aminoVplperldlne-1 ^arbo nvn.2~f 1 H- 

lndot-3-vtV-fithvlcarfaamDvn-1-methvl-ethvl>-carbamlc acid tert-butvl ester 

According to Genera) Procedure A, 45 mg (0.1 16 mmol) of 4C and 27 
mg (0.124 mmol) of N-phenyrt-N-plperidin-4-yl-acetamlde were coupled and 
the product was purified by silica gel chromatography using a gradient of 1% to 
10 5% methanol in methylene chloride to give 63 mg of 34A. 

B. fRVN-M44-fAcetv^Dhenyi-amiiKi>-plperidine.1^rbonvn-g.flH-lndQl. 
3-vlVethvn-2-amino-isobiitvramlde 

According to General Procedure B, 63 mg (0.107 mmol) of 34A was 
deprotected to give 33 mg of the title compound as a white solid. 
15 1 H NMR (CD3OD 300MHz) (1:1 mixture of rotamere) 6 7.31-7.62 (m, 

4H). 6.89-7.23 (m, 5H), 5.11-620 (t. 1H), 4.99-5.19 (t, 1H), 4.40-4.63 (m, 2H), 
3.68-3.83 (m, 2H), 3.02-3.17 (t, 2H). 2-90-3.01 (t, 0.5H), 2.60-2.60 (t, 0.5H), 
2.32-2.41 (m, 1H), 1.64-1.82 (m, 1H). 1.69 (S, 3H), 1.32 (s, 6H). 
MS(CJ,NH3)490(MH+) 
20 . Example 95 • 

fflV2-AmIno.N.ri.naphthalen.2-vlme1hv^ 

benzoimldazoM-ylVptperidlrv 1 .vfl-ethvn-isobutvrarnlde hydrochloride 

A. (1-Naphthalen.2.vlmem^.2^i t o.244.r2-oxoA3.dihvdrD- 
benzolmldazoM.vn.DlPBridln.1.vn-ethvft.carfaamlc add tert-butvl ester 

25 According to General Procedure A, 605 mg (1.92 mmol) of BOC-D-3-2- 

(Napthyl)alanine and 417 mg (1.92 mmol) of 4-(2-keto-1-benzlmrdazofinyi) 
piperidlne were coupled to give 890 mg of 35A as a solid which was used 
without further purification. 

B. 1-f1-f2-Amir»-3Hiaphthalen-2.vl^roptonylVolperidin^-vlV1.3. 
30 dlhvdro-benzoimldazol-2.on6 

According to General Procedure B, 830 mg (1.61 mmol) of 35A was 
deprotected to give 582 mg of 35B as a tan solid. 

C. (RHi-MethyH-f1-naphjh3l^^ 

dihydro.ben2QimldazoM -ylVpjperidin-1 -vn-ethylcarbamovn-eth yn-<»rbamlc 
35 acid tart-butyl ester 

According to General Procedure A, 570 mg (1.38 mmol) of 35B and 266 
mg (1.31 mmol) of N-t-BOC-a-methylalanlne were coupled to give 63 mg of 
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35C after silica gel chromatography using a gradient of 1% to 3% methanol In 

methylene chloride. 

D. mV2-Ammo-N41-naphthalen-2 -vlmethvl-2-oxo-2-f4-(2<)XO-2^ 

dlhydn>benzoimidazol-1-ylVDiDerid ln-1>yn-ethv1Hs9hijtyramlde hydrochloride 
5 According to General Procedure C, 620 mg (1.03 mmol) of 35C was 

deprotected to give 404 mg of the title compound as a light yellow solid. 

1H NMR (CD3OD 300MH2) (mixture of rotamers) (partial) S 7.73-7.87 

(m, 4H), 7.40-7.50 (m, 3H), 7.19-7.28 (m, 0.5H), 6.91-7.05 (m, 3H), 6.74-6.79 (d, 

0.5H), 556-5.48 (m, 1H), 4.67-4.71 (m, 1H), 4.33-4.50 (m, 1H), 4.1M.32 (m, 
10 1H), 3.12-3.39 (m f 2H), 1.55-1.61 (d, 3H), 1.38 (s, 3H). 

MS (O, NH3) 500 (MH+) 

Example 36 

ffi)-2-AmlnQ^2-MH^ndd-3-yll1^^^ 

1 H-israuinoline-2-carb onvn-ethvlV-lsobutvramlde 
15 A. (RH142^1H-tndol-3-vlM-f7-^^^ 

carfaonyl\>€thvtcarfaamnv1V1 -methyl-ethyj^rhamic add tert-buM ester 

According to General Procedure A, 750 mg (451 mmol) of 6A and 1.64 
g (451 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography (30:70 v/v EtOAcrhexanes) to give 1 .50 g of 36 A as a foam. 
20 B. (RW141-r7-Amino^.4~dih^ 

indol>3-yQ^thytcarbamoYlV1>mBthy »-ethylVcarbam1c add tert-buM ester 

To 800 mg (1.46 mmol) of 36 A in 10 mL of methanol was added 300 mg 
of 10% palladium hydroxide on carbon and the mixture hydrogenated at 50 psi 
for 17 h. The mixture was filtered through cetite and concentrated'to give 700 
25 mg of 36B as a brown powder. 

C. (RHW241H-lndol-3.y1M^ ^^ 
1HJ fi t^uin 0 nn^2^rbonvn-eM 
tart-butyl ester 

To 71 mg (0.14 mmol) of 36B in 10 mL of methylene chloride at 0°C 
30 was added 17 mg (0.1 65 mmol) of triethylamlne, followed by 29 mg (0.15 • 
mmol) of toluenesulfonyl chloride. The mixture was allowed to warm to room 
temperature over 3 h. The reaction mixture was diluted with ethyl acetate and 
washed twice with 1N NaOH and once with brine. The solution was dried over 
Na2S04 and concentrated, and the residue was purified by silica gel 
35 chromatography (1 5 v/v EtOAcrhexanes) to give 90 mg of 36C as a foam. 

D. (RV2-Amlno-N4 2-{imndo1^^ 
rijhyHrrw1HHSonuinoline-2-ra^ 
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According to General Procedure B, 50 mg (0.74 mmol) of 36C was 
deprotected to give 20 mg of the title compound as a white powder. 
MS (CI, NH3)574(MH+) 

Example 37 

5 miN-(2-f2-(2-Amino-g»methvl-oro^ 

1.2.9.4-tetrahvdro-)soqiJinorm-7>vfVbBn2amide 

A. (RHHH7-BBnzoytamino-3.4^ 
gW1H-indol-3-ylHthylcaTfr^ a<?ld tert-butyl aster 

To 86 mg (0.17 mmol) of 36B In 10 mL of methylene chloride at 0°C was 
10 added 20 mg (0.20 mmol) of triethylamlne and 26 mg (0.1 6 mmol) of benzoyl 
chloride. The mixture was warmed to room temperature over 2 h and diluted 
with ethyl acetate and washed twice with 1N NaOH and once with brine. The 
solution was dried over Na2S04 and concentrated, and the residue was 
purified by silica gel chromatography (1:1 v/v EtOAc/hexanes) to give 95 mg of 
15 37A as a foam. 

B. (R)-N^2-i2-(2-Amino-frm^ 
propiqnvlVl,2.3,4-tefrfihydrc^^^ 

According to General Procedure B, 95 mg (0.15 mmol) of 37A was 
deprotected to give 65 mg of the title compound. 
20 MS (CI, NH3) 524 (MW+) 

Example 38 

2-Amlno-N41.ffiWbenzvloxvme^ 

lmlctaQ[4,frblpyridin-fr^ 

A. 4-(3-Cytfopr<wl-5,7^imgW 
25 j-^rbpxyite add tert-bwtyl ester 

2-Cyclopropyl*5 t 7-dimethyl-3H-lmidazo[4 l 5-b]pyridine was prepared 
according to literature methods (for preparation see Carplno et al„ Bioorg. & 
Med. Chem. Lett 4, pp. 93*98 1994 (ref.13)). To 625 mg (2.4 mmol) of 
triphenylphosphine in 10 mL of toluene was added 460 mg (2.0 mmol) of <fl- 

30 tert-butylazodlcarboxylate, and the mixture was stirred foMSmin. A mixture of 
430 mg (2.3 mmol) of 2^ctopropyl-5jKlimethyWWmldazo[4 t 5-b]i^idine 
and 325 mg (1.62 mmol) of 4-hydroxy-piperidine-1*carboxytlc add tort-butyl 
ester was added to the stirring solution and the mixture was stirred for 17 h at 
room temperature. The mixture was concentrated and the product was purified 

35 by silica gel chromatography (50:50 v/v hexanes: ethyl acetate) to give 150 mg 
of38A. 

B. g^^lopropvi-5.7^imethvl>3H)lPBrldln-4-vl>3H>lmida20f4.5> 

blpyridlns 
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According to General Procedure B, 150 mg (0.39 mmc4) of 38 A was 
deprotected to give 60 mg of 3BB. 

C. f 1 -f 1 dJSj Benzyloxymethvl. ?-[4-(2-cvdonronv>vq7-dirne1rivt- . 
fo|rto7ftf4.S.h l p yridin^Yn-Dlperidln.^ 

S gthyn-cartiamlc acid tert-buM ester 

According to General Procedure A, 60 mg (0.22 mmol) of 38B was 
coupled to 84 mg (052 mmol) of 3 end the product was purified by 6fflca gel 
chromatography (9:1 WV ethyl acetatethexanes) to give 37 mg of 38C. 

D. ?.Amlnn.N^1.fRVben^axvm pthyl.g.T4.f2-cvri»nnronvl-5.7-dimethvl» 
10 lmida20t4.S^ p vririlrva-\rfVDiDeridin-1- v n- g^xc-ethVfy-l $ohu^mlde 

According to General Procedure B, 37 mg of 38C was deprotected to 
give 25 mg of the title compound. 

1H NMR (CDCI3, 300MHz) 5 7.29-7.37 (m, 3H); 7.16-724 (m, 2H), 
6.87-6.89 (S, 1H), 5.13-551 (m. 1H), 452-5.03 (m, 1H), 4.68-4.82 (m, 1H) 450- 
15 4.67 (m, 3H), 4.71-4-89 (m, 1H), 3.66-3.77 (m, 2H), 2.73-252 (m, 3H), 2-51 (s, 
5H). 2.43 (s. 1H). 2.10-250 (m. 1H),1.86-254 (m, 2H), 152 (d, 6H). 1.02-156 
(m,4H). 

MS (CI, NH3) 533 (MH+) 

Example 39 

20 (R)-2-Amino-hH2-(4-<^no-4-phenyH>> P^ 

oxo-ethvn-isobutvramide 

A. fR\-(1-r2.(4^nc^-DhRn ^ -p1nfiridln-1.vlM-f1H-lndol-3-V»rTte1hvn- 
p^vrw>thvi^rh a mn^1-1-m6ttivt-ethv1\-c«rbajnlc add tert-butvl ester 

According to General Procedure A. 53 mg (054 mmol) of 4-phenyl- 
25 pipeddlne-4-cyano hydrochloride and 92 mg (054 mmol) of 4C were coupled 
and the product was purified by BlBca gel chromatography (1:1 v/v ethyl 
acetate:hexanes) to give 124 mg of 39A. 

B. (R)-2-Amlno-N-r2W4^vano^ phHnyl-DlDBrldln-1-VIV1-f1H-fndQ|-a- 

vtmftthvn-P-oxo-BthvfUsobutvramldB 
30 According to General Procedure B, 105 mg (0.19 mmol) of 39C was 

deprotected to give 82 mg of the title compound as a foam. 

1H NMR (CDO3, 250MHz) (60:40 mixture of rolamers) 6 8.13-8.34 (m, 

2H), 7.75 (d, 0.6H), 758 (d, 0.4H), 758-7.41 (m, 4H), 758-757 (m, 3H), 654- 

751 (m, 1H). 5.13-5.33 (m, 1H), 4.62-4.78 (m, 1H), 3.73-350 (m, 1H), 350-3.31 
35 (m, 2H), 564-593 (m, 2H). 1.66-2.43 (bm. 6H), 1.43 (S, 6H). 

MS(CI,NH3)45B(MH+) 
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Example 40 

fRl-2-Amlno-N-(1-f1H-indo1-^ 

Dhenvl>DiDeridln-1-vl^2-Qxo^thv1)-isQbutvram!de hydrochloride 

A. (RHl^1-'1H~l"dol-3-ylme^^ 

5 phenyl-piperidin-1 >v!V2H3xo-ethvtcarbamo^VlHTOthvt^thyn-rarbamlc add 

tert-Emyl egter 

According to General Procedure A, 27 mg (0.087 mmol) of morpholin-4- 
yH4-phenyl-pipertdin-4-yl)-methanone hydrochloride and 32 mg (0.081 mmol) 
of 4C were coupled and the product was purified by silica gel chromatography 
10 using a gradient of 50% ethyl acetate in hexane to 100% ethyl acetate to give 
24 mg of 40A as a foam. 

B. fRW2>Arn?no-N41-f1H4ndol-3-vlmethvn-2>f4>fmomhonne^^ 
carbonyl)-4-pheny|-p1peridjr»»1 -yl]>2oxo€thyiyisobutvramide hydrochloride 

According to the method outlined in General Procedure C, 36 mg of 40A 
15 was daprotected to give 1 7 mg of the title compound as a yellow solid. 

1H NMR (CD3OD, 300MHz) (rotamers) 5 7.52-7.67 (m, 1H), 6.99-7.40 
(m, 8H), 6.87 (d, 1H), 5.07-5.21 (m, 1H), 4.03-4.30 (m, 1H), 3.52-3.68 (m, 1H), 
2.74-3.39 (m, 13H), 1.94-2.18 (m. 1H), 1.74-1.90 (m, 1H), 1.58-1.66 (m, 1H), 
1.30-1,47 (d, 6H) f 1.25-1.30 (m, 2H). 
20 MS (CI, NH3) 546 (MH+) 

Example 41 

l-Amino-cyclopentanecarboxyllc acid ^>fR>>benzyloxymethyl>2>oxo>2>r4»f2- 
oxo-2.3-dihydro-ben2olmlda2oM -yl)-piper1din-1 -yR-ethyl lamtde 

tdflygEBflgfitete 

25 A. 1-tQrt-Putowcarbor^amlno^lQp^ntanecarboxyBc add 

To 1.66 g (12.88 mmol) of 1-amino-1-cyclopentane<arboxylic add In 
12.5 mL of 2N NaOH was added 283 mg (13.0 mmol) of dMert-butyl- 
dicarbonate and the mixture was stirred for 17 h at room temperature. The 
mixture was acidified with 10% HCi and extracted three times with ethyl 

30 acetate. The combined organic extracts were washed with brine, dried over 
MgS04 and concentrated to give 1 .71 g of 41 A. 



35 
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B. (1j1-(m-Benzy lo*ymethy]-2-oxo^^ 

. t?en7olm1da20l- 1 -\m-plperidin-1-yl]-eth^ acid 
tert-buty| ester 

According to General Procedure A, 20 mg (0.05 mmol) of IB and 11.6 
5 mg (0.05 mmol) of 41 A were coupled, and 23 mg of 41 B was recovered. The 
crude material was used without further purification In the following step. 

C. %Ammo-cyclopentanecarbn vyr<c acid f1^R^Bn2vloxvmethvl-2-oyo> 
2- [4»(2<oco-2.3-dihYdro-bere 

trifiiioro3QBtete 

10 To 23 mg (0.04 mmol) of 41 B was added 2 mL of trtfluoroacetlc acid at 

0°C. The Ice bath was removed and the mixture was stirred for 2.5 h, and then 
was diluted with ethyl acetate and concentrated. The residue was 
coevaporated once from heptane, dissolved In methylene chloride and the 
product precipitated with hexane to give 10 mg of the title compound as a solid. 

15 1H NMR (CD30D. 250MHz) 8 7.29-7.45 (m, 7H), 7.06-7.28 (m, 4H), 

5.17-5.36 (m, 1H), 4.04-4.31 (m, 4H). 4.19-4.38 (m, 1H), 3.72-3.87 (m, 2H), 
225-2.44 (m, 3H), 1 .80-2.12 (m, 9H). 
MS(CI I NH3)506(MH + ) 

Example 42 

20 2-Amtno-N.fW Ryben^oxvme^ 

g-ox;o-ethyn-i80bMtymmide trifluoroacfltete 

A. a-niphenvteceMamhio>pyrrDlldin^1-carfaoxv»c: add benzvl ester 
To a mixture of 240 g (7.19 mmol) of 30B, 1 .10 g (9.02 mmol) of 4- 
dimethylamlnopyrtdlne, and 0.73 g (7.19 mmol) of triethylamine'in 10 mL of 
25 methylene chloride was added 1.91 g (8.26 mmol) of dlphenylacetylchloride 
and the mixture stirred overnight at room temperature. The mixture was diluted 
with chloroform and washed twice each with 10% HO, saturated aqueous 
sodium bicarbonate, and brine. The mixture was dried over MgS04 and 
concentrated to give 2.43 g of 42A as a white solid. 
30 B. 2.g>OiDhenyl-N-DvrrolldiTv^vl-acetamlde 

To 2.40 g (5.8 mmol) of 42A in 40 mL of ethanol was added 120 g of 
10% palladium on carbon and the mixture was hydrogenated at 45 psi for 17 h. 
The reaction mixture was filtered through oelite and was concentrated to gtve 
1.67 g of 42B as a yellow oil. 
35 C. (i-tWR)-Benzyloxvmethyi>2>f3-diohenvlacetvlamlno-Pvrrolldin-1^ 

p^oyQ-ethylcarbamoyiyi'methyl-e thyt}-cart)amln add terl-butyl ester 

According to General Procedure A, 150 mg (053 mmol) of 42B and 200 
mg (0.53 mmol) of 3 were coupled and the product was purified by silica gel 
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chromatography using a gradient of 50% ethyl acetate in hexane to 100% ethyl 
acetate to give 100 mg of 42C as a white solid. 

0. g-Amino>N41-mVbenzvioxymethv!>2-f3>diphenytfl^tyiamino- 
pyrrolidine -yl V2-oxo-ethvn-isobutvram1de tritiuoroacetate 

5 To 1 00 mg (0.1 6 mrnol) of 42C was added 3 mL of trifluoioacetic acid at 

p°C. The ice bath was removed and the mixture stirred for 3 h, diluted with 
ethyl acetate and concentrated. The residue was coevaporated once with 
heptane. Hexane and chloroform were added to the residue and the 
precipitated product was collected by filtration. Recovered 55 mg of the title 

10 compound as a solid. 

1H NMR (CD3OD, 250MHz) (partial) 8 7.22-7.40 (m, 15H), 4.95-5.00 
(m, 1H) f 4.38-4.57 (m, 3H), 1.60 (s, 6H). 
LSIMS-MS 543 (MH+) 

Example 43 

15 fRVN-f243-(3-Amino-2-ma%l-prgp^^^ 

dihydn>1H«lsoindol>S-ylVbenzamlde trifluoroacetate 

A. 1 .g-Pis-t)romomethyl'4-nlfr&-bffl2;flnft " 
To 6.00 g (53.0 mrnol) of 4-Nitro-o-xylene in 80 mL of carbon 
tetrachloride was added 1B.8 g (106 mrnol) of N-Bromosuccinimlde followed by 

20 100 mg (0.60 mrnol) of 2 F 2 , -a2dbls (feobutyronitrHe) and the mixture was 
refluxed overnight The precipitated solid was removed by filtration and 
washed with carbon tetrachloride and the filtrate concentrated to give 15.4 g of 
43A as a yellow oil. The crude product was used without further purification In 
the following step. 

25 B. 2>Ben?yl>5-nltro-2.3-dihydrD-1 H^lsoindotB 

To a mixture of 154 g (50.5 mrnol) of 43A and 35.4 g (430 mrnol) of 
sodium carbonate in 1 60 mL of acetone and 35 mL of water was added 5.6B g 
(53 mrnol) of benzylamine in 10 mL of acetone over 3 h. The mixture was then 
stirred for 17 h at room temperature. The precipitated solids were removed by 

30 filtration and the filtrate concentrated. The residue was dissolved in ethyl 
acetate and washed three times with 1N HQ. The combined HQ washes were 
neutralized with sodium carbonate solution and extracted three times with ethyl 
acetate. The combined organics were washed with brine, dried over MgS04 
and concentrated. The product was purified by 6«lca gel chromatography 

35 (15:85 v/v ethyl acetate:hexanes) to give 2.55 g of 43B as a yellow solid. 
C. S-Amtnn.g.a-dihvdro-imsolndole 

To 1 .50 g (5.9 mrnol) of 43B In 50 mL of ethanol was added 1.25 g of 
10% palladium on carbon and the mixture hydrogenated at 40°C and 5 psi for 
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. 17 h. The mixture was filtered through celite and concentrated to give 600 mg 
of 43C as a pale purple solid. 

D. (1-r2-te-Amlno-1.3-dihYdrt^ 
oxo^th y1carbamo^V1-methvl-ethy!V caTbamte acid tert-butvl ester 
5 According to Genera! Procedure A, 300 mg {22 mmo!) of 43C and 850 

mg (2-2 mmol) of 3 were coupled to give 950 mg of 43D as a yellow solid. 
The crude product was used without further purification. 

EL {1 -f2-(5-Ben2Qvlamlno-1 .3-dihydro-»soind ol-2-yl)-1 ■( Rl- 
frppyylnxymemvUg-oxo^thvIra^ add tert- 

10 butyl ester 

To a mixture of 300 mg (0.60 mmol) of 43D and 85 mg (0.69 mmol) of 4- 
dimethylamlnopyridine In 5 mL of methylene chloride was added 98 mg (0.69 
mmol) of benzoyl chloride, and the mixture stirred for 17 h at room temperature. 
The reaction mixture was diluted with chloroform and washed twice each with 
15. 10% HQ, saturated aqueous sodium bicarbonate and brine, dried over 
MgS04 and concentrated; The product was purified by silica gel 
chromatography (87:13 v/v ethyl acetate:hexanes) to give 120 mg of the title 
compound as a white solid. 

F. (R)4sl-tt42>(g- Aminc>2»meth^ 
20 proDlonyn-2.9-d1hydro-lH-lfiomdo1>5-y1} -ben2am1de trifluoroacetate 

To 120 mg {020 mmol) of 43D was added 3 mL of trifluoroacetic add at 
0°C. The ice bath was removed and the mixture stirred for 3 h. The reaction 
mixture was diluted with ethyl acetate and concentrated. The product 
crystallized upon addition of hexane and chloroform. Filtration of the 
25 precipitate provided 50 mg of the fide compound as a white solid. 

1H NMR (CD30D, 250MHz) 8 7.82-8.00 (d, 2H), 7.78-7.85 (m r 1H), 
7.00-7.17 (m, 4H), 757-7.42 (m, 6H), 5.08-552 (m, 1H), 4,99-5.10 (m, 2H), 
4.75-4.80 (d, 2H), 4.61 (s f 2H), 3.82-3.90 (m, 2H), 1.62 (s, 6H) 
MS(a,NH3)501 (MH+) 
30 Example 44 

fffl-g-Am1no-N^ 1-(4-ben^ 

plperlrfln-1 -^]^thyt>-lsobiitvrafnide 
A. (R^fA-Benzd oxy-pheny^^ 

acfl methyl eater 

35 To a mixture of 2.00 g (5.38 mmol) of N-t-BOC-O-benzyl-D-Tyroslne and 
0.819 g (5.92 mmol) of potassium carbonate In 30 mL of DMF was added 0.802 
g (5,65 mmol) of iodomethane, and the mixture stirred for 17 h at room 
temperature. The mixture was diluted with 150 mL water and extracted three 
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times with ethyl acetate. The organics were washed four times with water and 
once with brine. Drying over MgS04 and concentration provided 2.27 g of 
44A as a yellow oil. 

B. fRU2-Amino>3>M-bengvloyy>phenvl^propionic acid methyl ester 
5 Following the method outlined in General Procedure B, 227 g (5.4 

mmol) of 44A was deprotected to give 1.00 g of 44B as a yellow oil. 

C. mV3-M-Ben2yloxy-Dhenyl)^^2-tert-butoxvcarbonylamlno-2^eth^ 

prop»onylwnino)j?ropipnlc arid methyl ester 

According to General Procedure A, 1.00 g (3.5 mmol) of 44B and 0.72 g 
10 (3.9 mmol) of N-t-BOC-c-methytalanine were coupled and the product was 
purified by silica gel chromatography (25:75 v/v ethyl acetatarhexanes) to give 
1 .00 g of 44C as a white solid. 

D. (R)^(4-pBnzylpxy-phfinyfr3^ 
proptanytamlnpVprpploniQ Mid 

15. . Following the method outlined in General Procedure D, 1.00 g (2.2 
mmol) of 44C was hydrolyzed to give 1.00 g of 44D. 

E. fRW 1 -H -f4>Ben2ytoxy>bengy?>-2-oxo>2-[4-(2-oxo-2.a-dihydrt>> 
benzoimldazoM-^-niperidi^ 

add terttmtyl ester 

20 According to General Procedure A, 150 mg (0.34 mmol) of 44D and 75 

mg (0.34 mmol) of 4-(2-keto-1-benzinnidazoilnyl)pipertdine were coupled and 
the product was purified by silica gel chromatography using a gradient of 
(75:25 v/v ethyl acetate:hexanes) to (5:95 v/v methanokethyl acetate) to give 
100 mg of 44E as a white solid. 

25 F. ffll-2-Amlno-N4W4>b6n7ylox y ^en2y1V2^xo-244-r2^n201mldfl3>oU 

Vvl)-plPBrldln-1^^thytHsobutyramlfe 

According to General Procedure B, 100 mg (0.15 mmol) of 44E was 
deprotected to give 60 mg of the title compound as a white solid. 

1H NMR (CD3OD, 250MHz) (rotamers) 6 7.26-7£2 (m, 6H), 6.91-7.22 
30 (m, 7H) f 5.04-5.18 (m, 2H), 4.96^.01 (m, 1H), 4.60-4.81 (m, 1H), 4.36-4.60 (m r 
1H), 3.95-4.14 (m, 1H), 2^4-3.10 (m, 2H), 2.45-2.80 (m, 2H). 2.08-2.40 (m, 1H), 
1.69-1.92 (m, 2H), 155-1.68 (m, 1H), 1.28-1.40 (m, 8H). 
MS (CI, NH3)556(MH+) 

Example 45 

35 (R)*-Amino-N-^ 

dihvdro-benzoimldazol-1-vllDip^^ 

A. (RWert-Putoxyrarbony^ 

ben2Qimldazo^1-vn-DiDeridin>1>vlVbLrtvric add benzvi ester 
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According to General Procedure A, 2.33 g (7.21 mmol) of N-a-t-BOCD- 
aspartc-b-benzyl ester and 1.49 g (6.B6 mmol) of 4-(2-keto-1- 
benzimldazollnyl) pyridine were coupled and the product was punfied by 
silica gel chromatography using an elution gradient of 2% to 4% methanol In 
5 methylene chloride to provide 2.56 g of 45A. 

B . p } .^Aml»rU^ X o -4-r4-f^^ 3^^fdrO-hm70lmld^Ol-VVUr 

riTffiTtt | n- 1 -y n - tortvrt' > ^ hRnzv> ester „ , B 

Fonowing the method outlined In General Procedure B, 2.49 g (4.78 
mmol) of 45A was deprotected to give 1.77 g of 45B. 
10 c (g)^-f ?-tAri.B ll t 0 y r°tn" V lam '^ 2 mrthvl-pronlnnvlamlnpH-ox^ 
1 f 1 fr m ? ^ ln y ^h C n^mid a ^i.i.^VnlhPrirfin-1-Yn-birtyf1n nrid henzyl 

According to General Procedure A, 1.60 g (3.8 mmd) of 45B and 0.77 g 
(3.8 mmol) of N-t-BOC-a-methylalanlne were coupled and the product was 
15 purified by silica gel chromatography using an elution gradient of 2% to 4% 
methanol In methylene chloride to provide 2.46 g of 45C. 

D {R W 9-teit.BtJt n y Y^r^nyl a mino-P-m^Vl-ProPi0nytnmln0W^ 

- . To 2.44 g (4.0 mmoO of 4SC to 40 mL of ethanol was added 250 m S |of 
20 10% palladium on carbon and the mixture hydrogenated at 50 psl for2 h. Ttie 
mixture was filtered through cellte and concentrated to give 2.00 g of 45* 

E (B HldSbg ^D' h VTlT T-' 1 »J«nn l rimnn-?.VlVfK>XO-1-f4-f?-OyO-2 . g- 

djtaaUB ft ff n rr | m H a ™M-vn-ninBnVi^ 

mr>thyt-eihvlVcart> ^ mir; add tftrmutvt ester 

25 According to General Procedure A, 80 nig (0.19 mmol) of 45D and 22 

mg (020 mmol) of 122,4-tetrehydroisoqutooline were coupled andthei 
product was purified by silica gel chromatography using an elution gradient of 
2% to 4% methanol In methylene chloride to provide 52 mg of 45E. 

p. ( R y-?- f*m'™-N-(3- f? jUriihyrim-1 H-lnnai ilnolitv?-Vt^^1-mfr 

30 nrn . ? ^ih v rtm-b fl n7"^M^"'-1^'" p ^'"^^ nn ^ B ^ P ^ 

fcohiityramlde. , _ 

Following the method outlined In General Procedure B, 45 mg (0.07 

mmol) of 45E was deprotected to give 22 mg of the title ^P™* 

1H NMR (CD3OD, 300MHz) (1:1 mixture of rotamers) (partial) 6 7.54- 
35 7 62 (m 02H), 720-7-32 (m, 02H). 7.10-721 (m, 4H). 7.01-7.19 (m. 3H), 523- 
5.2 1 IH) ^ * 2H). 2*8-321 (m, 5H), 1.74-129 (m. 2H). 129-1*2 

(m,8H). 

MS(CI,NH3)533(MH+) 
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Example 46 

fm-g-Amino-M-(1-(1 HHndot^ytm RthylV^xch244-pheny1^(DyrrDndln^1 - 
carbonyi yplperidln-1 -yt]-ethyl}-lsobut yramlde hydrochloride 

A. (H1>(1H>lndol^-vlmethytV2>oxchg44-DhenvM>f Pvrrolidine-1- 

5 cerbonyl)^lperidln-1-yl]-ethvlcarba^^ add tart- 

butyl ester 

According to General Procedure A, 71 mg (054 mmol) of (4-Phen^ 
piperidin*4-yl)-pyrrotidin-1-yt-methanone hydrochloride and 84 mg (054 mmoi) 
of 4C were coupled and the product was purified by silica gel chromatography 
10 using 1 00% ethyl acetate to elute to give 142 mg of 46A. 

B. fRV2^Amino>N41-(1H>lndo1>3>ylmBthv1V2-oxo-244-Dhenvl-4- 

( pyrrolidine^ -cflrbonvn-piDeridfn>1 -yi^thyll^obutwramidB hydrochloride 
According to General Procedure C, 133 mg (051 mmoi) of 46A was 
deprotected to give 119 mg of the title compound as a solid. 
15 1 H NMR (CD3OD, 250MHz) 6 7.52-7.63 (m, 1H), 7.00-7-37 (m, 8H) t 

6.80-6.91 (m, 1H), 5.02-556 (m, 1H), 3.99-457 (m, 1H), 3.04-3.72 (m, 6H), 
2.61-3.02 (m f 3H), 1.44-258 (m, 13H). 
MS(Cl f NH3)530(MH+) 

Example 47 

20 (Rl2-Ajnino.N4141H4ndoU^^ 

plperidln-1-yn-ethyiyisobiityramide hydrochloride 

A. f4-f 1 mo<foi-3-ylHH-pyrfflln-1 -yfrphgnyt-roethgnQne 
To a solution of 23.4 g (050 mol) of indole In 250 mL of pyridine was 
added 235 mL (050 mol) of benzoyl chloride with mechanical stirring and the 

25 mixture was stirred for 48 h. After dilution with 100 mL of water and 

acidification with 6N HQ, the mixture was extracted twice with ether and the 
ether was washed once with 6N HCI. Drying over MgS04 and filtration 
through oolite provided an oil which was triturated wtth methanol to give 18.4 g 
of 47A as a pale yellow solid. 

30 B. frPyridln^-yHH-tnfrlE 

A mixture of 12.0 g (0.04mol) of 47A, 0.6 g of 10% palladium on carbon, 
8 mL of dibenzylamine and 70 mL of diphenyt ether were heated at 210°C for 
7.5 h. Off-white needles precipitated from solution on cooling and these 
needles were filtered and washed with ether. The solids were suspended in 

35 50 mL of 1N HCI and washed once with ether. The aqueous solution was 
filtered through celite and concentrated. To the residue was added 10 mL of 
5N NaOH, and the resulting eolid was filtered and washed with water to 
provide 4.02 g of 47B. 
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c. 1 -Phenyl-3-pyncllrH-yH H-indole 

To a mixture of 4.0 g (20.6 mmol) of 47B, 5.01 g (20.6 mmol) of cuprous 
bromide, 2.84 g (20.6 mmol) of potassium caitoonate in 40 mL of N- 
methylpyrrolidine was added 9.1 mL (86.5 mmol) of bromobenzene and the 

5 mixture heated at 1 90°C for 20 h. After cooling to room temperature the 
mixture was filtered through celite and the filter pad washed with ethyl acetate. 
The solution was refiltered and washed with 5N ammonium hydroxide solution 
until a blue color no longer appeared In the aqueous layer. The organic 
portion was washed twice with water, once with brine, dried over MgS04 and 

1 o concentrated to give 3.3 g of 47C as a light brown solid. 

D. a-f 1 -Benzvl-pvridin-4-vtll -ohenvH H-ln doto bromMe 

A mixture of 2.7 g (10.0 mmol) of 47C and 1.18 mL (10.0 mmol) of 
benzyl bromide in 50 mL of benzene was heated on a steam bath for 3 h. After 
cooling to room temperature, the precipitated yellow solid was removed by 
15 filtration and washed with benzene to give 3.03 g of 470. 

E. 3-(1-Ben2yM.2 _3.6-t^hy 

To 3.0 g (6.8 mmol) of 47D In 100 mL of methanol was added 18.5 g 
(490 mmol) of sodium borohydride over 40 mln. The mixture was stirred at 
room temperature for 1 h and then heated on a steam bath for 1.5 h. After 
20 cooling to room temperature, the mixture was diluted with water and ether, and 
potassium carbonate was added until the lower layer clouded. The mixture 
was filtered and the ether phase dried over MgS04 and potassium carbonate, 
nitration and concentration provided 2.13 g of 47E as a yellow oil. 

F. !-Phenyl-3-DiP Brid1n-4>yl>1hHn^Ol tt hydrochloride 

25 A mixture of 1.7 g (6.21 mmol) 47E and 1.0 g of 10% palladium on 

carbon in 200 mL of ethanol was hydrogenated at 50°C for 5 h. 0.78 mL of 
concentrated HCI was added and hydrogenation continued at 50°C for another 
17 h. The mixture was filtered through celite and concentrated to give 1.26 g of 
47F as a tan solid. 

30 G. (RWl41-f1H-1ndol-a-ylmeth^ 

p i peridin-1-xrii-ethviraft^ acid tert-butvl ester 

According to General Procedure A, 70 mg (0.21 mmol) of 47F and 83 
mg of 4C were coupled and the product was purified by silica gel 
. chromatography (65:35 v/v ethyl acetaterhexane) to give 90 mg of 47G as a 
35 white solid. 

H. (Rl2-Amino-N- f l ■/1H4ndol^vimflfhvlV2-OXO-2-T4-f 1 -Ph?nvH tiz ■ 

jprf ? l^,vD,p>peridin-i-yn>flthvn-isobutvmmlde hydrochloride 
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To a solution of 90 mg (0.14 mmol) of 47G In 4 mL of ethanol was 
added 2 mL of concentrated HCI and the mixture was stirred at room 
temperature tor 1 h. The mixture was concentrated and the residue crystallized 
from chloroform/hexane to give 72 mg of the title compound as a solid. 
5 1H NMR {CD3OD, 250MHz) (mixture of rotamers) 6 (partial)7.34-7.74 

(m, 8H) t 7.01-7.29 (m, 6H), 6.78 (s f 1H), 5.22-5.39 (m, 1H), 4.45-4.69 (m, 1H), 
3.93^4.06 (m, 1H), 1.68 (8, 6H). 
MS(Cl l NHs)548(MH+). 

Example 48 

10 (m-g-Amlno-N4 141H-)ndol^ 

oxo-ethylMsobutyramide hydmchlorida 

a. 3-(l,2,3.6-Tetrahyriroi?yridirM-y!HHHndftte 

50 mL of methanol was treated with 3.45 g (150 mmol) of sodium metal 
with stirring until the sodium had completely dissolved. To the methoxlde 
15 solution was added 3.00 g (25.6 mmol) of indole and 10.23 g (66.6 mmol) of 4- 
piperidone monohydrate hydrochloride. The mixture was refluxed for 16 h and 
then concentrated. The residue was dissolved in ethyl acetate and washed 
once with water. The aqueous phase was extracted three times with ethyl 
acetate and the combined organics were washed once with brine, dried over 
20 Na2S04, and concentrated to give 2.65 g of 48 A as a yellow solid. 

B. a-PlD B ridin-4>vl-imndol ft 

A mixture of 400 mg (2.0 mmol) of 48A In 100 mL of ethanol was 
hydrogenated at 45 psl for 17 h. The mixture was filtered through cefite and 
concentrated to give 400 mg of 48B as a white solid. 
25 C. mW14WlH^ndo^.ylms^^ 

QxrvethvlCBrhamovn>1 -melhyf-^thyn-rarfeamlc add tert-buhrf ester 

Accortfing to General Procedure A, 100 mg (0.50 mmol) of 48B and 195 
mg (0.50 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 75% ethyl acetate fn hexane to 
30 87.5% ethyl acetate In hexane to give 220 mg of 48C as a white solid. 

D. 2-Amino-N-f 1 »(1 hMndQU3>ylm B thvn.34^ri M-lndol^vtW D iDeridin-1 - 

yn-g-oxQ-ethylHgobutYraTPldp hydrochloride 

To 220 mg (0.39 mmol) of 48C In 3 mL of ethanol was added 2 mL of 
concentrated HQ. The mixture was stirred at room temperature for 1 h and 
35 then concentrated. Methanol and a small amount of methylene chloride were 
added and the mixture was concentrated to give 200 mg of the title compound 
as a white solid. 
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1 H NMR (CD30D, 250MHz) (1:1 mixture of rotamers) (partial) 5 8.32- 
8.45 (m, 1H), 7.53-7.69 (m, 1H), 7.30-7.43 (m, 3H), 6.94-7.29 (m, 6H) t 5.23-5.37 
(m, 1H), 4.46-4.63 (m, 1H), 3.90-4,04 (m, 1H), 1.62-1.68 (m f 6H). 
MS (CI, NH3)471 (MH+) 
5 Example 49 

(RVg-Amino-N41-riH-)r^ 

piperidin-1 >vn>2-oxo>ethy»)4sobi ityram1d6 hydrochloride 
A. 4-te-Meth\ri~ben7oimlc^^ acid tert- 

butyl ester 

10 To 325 mg (3.00 rnmol) of 2-methylbenzlmldazole In 12 mL of DMSO 

was added 100 mg (3.00 rnmol) of sodium hydride (60% oil dispersion) and the 
mixture was stirred at room temperature for 30 mln. The mixture was heated at 
70°C tor 15 mln and then cooled to room temperature. A solution of 520 mg 
(3.00 rnmol) of 4-methanesulfonyloxy-piperidine-l-caTboxytic acid tert-butyl 

15 ester (Yoon et ah, WO9204342) In 3 mL ol DMSO was added to the Imidazole 
solution, and the mixture was stirred at room temperature for 12 h. The mixture 
was diluted with ethyl acetate and washed twice with a solution of saturated 
sodium bicarbonate and brine. The solution was dried over MgS04 and 
concentrated. The product was purified by silica gel chromatography (95:5 vAr 

20 chlorofonTumethanoI) to gtve 89 mg of 49A as a wWte sblid. 

' b. g-M e thvM-ntoe ridlrh4-vM H-bftnzoimidMole trifluoroacetate 
To 89 mg (0J28 rnmol) of 49A at 0°C was added 3 mL of trtfluonoacetic 
acid and the mixture was stinred for 30 min. Dilution with ethyl acetate and 
concentration provided 92 mg of 49B as a yellow syrup. 

25 C. (RVf1-(1-(1H-lndo)-3-vlmeM^ 

pIperidirvl-yl^-oxo-ethYlcarbam^ acid tert-hutyt 

ester 

According to General Procedure A, 90 mg (0-42 rnmol) of 49B and 163 - 
mg (0.42 rnmol) of 4C were coupled and the product was purified by silica gel 
30 chromatography using (75:25 v/v ethyl acetateiiexanes) followed by (95:5 v/v 
CH2Cl2:MeOH) to give 126 mg of 49C as a white solid. 

D. (RV2-Amlno-N41-f1H-irKio1-a>vlmethvlV244-f2-m9mvl- 
benioimldazoM-viypiperidlryl-^^ hydrochloride 

To 126 mg (021 mmoi) of 49C in 6 mL of ethanol was added 6 mL of 
35 concentrated HQ, and the mixture was stirred at room temperature for 80 mln. 
The mixture was concentrated and the residue redissolved in a small amount 
of methanol. Ethyl acetate was added until the product precipitated from 
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solution, and the precipitated material was collected by filtration to give 85 mg 
of the title compound. 

1H NMR (CD30D t 250MHz) (1:1 mixture of rotamens) (partial) 6 7.53- 
7,81 (m, 4H), 7.19-7.40 (m, 2H), 7.00-7.19 (m, 3H), 2£1 (S..1.5H), £81 (s, 
5 1.5H), 1.59-1.68 (m,6H). 
MS (O, NH3)487(MH+) 

Example 50 

fm-2-AmlnchN41-HmrK*ol-^ 

ylVpiperidifWyn-ethylflsobutyramidB hydrochloride 

10 A. (1-Benzv»>DfDeridln>4-y1V2.nHro>Dhenvl>-amine 

A mixture of 22.0 g (116 mmol) of 4-amlno-1-benzylpipericfine t 16.31 g 
(116 mmol) of 1 -fluoro-2-nttrobenzene, 19.17 g (116 mmol) of potassium Iodide 
and 1 6.00 g (1 1 6 mmol) of potassium carbonate in 200 ml of DMSO was 
heated at 1 50°C for 16 h. The mixture was diluted with ethyl acetate and 

15 washed four times with water and once with brine. Drying over MgS04 and 
concentration provided the crude product, which was purified by sIDca gel 
chromatography (30:70 v/v ethyl acetate:hexanes) and crystallized from 10% 
ethyl acetate In hexane to give 27.0 g of 60A as yellow crystals. 

B. n- (VPpn^yl-piperldtfH-yft^nTien^l .frdlamintt 

20 A mixture of 10.0 g (3Z2 mmol) of 50A and 1.00 g of 10% palladium on 

carbon In 50 mL of ethanol was hydrogenated at 50 psJ for 3 h. The mixture 
was filtered through ceOte and concentrated to give 9.00 g of 50B as a dark 
solid 

C. Hl-Pen^lperidlrwfo^ 

25 A mixture of 1 .00 g (3.56 mmol) of SOB and 1 39 g (17.8 mmol) of 

benzaidehyde tn 4 mL of nitrobenzene was heated at 1 10°C for 16 h. The 
mixture was purified by silica gel Chromatography (30:70 v/v ethyl 
acetaterhexanes) to give 550 rng of 50C as a yellow foam. 
O. 2-PhenyM -pioflridin-4-Yi:i H-henzoimldazole 

30 To 540 mg (1 .47 mmol) of 50C In 2 mL of methylene chloride at -10 D C 
was added 294 mg (2.08 mmol) of o-chloroethyl chloroformate and the mixture 
was stirred for 20 min ami then concentrated. The residue was dissolved in 4 
mL methanol and refluxed for 1 h. The mixture was concentrated to give 400 
mgofSOD. 

35 E. rRHW1-(1H-lndol^rtmethvl^ 

1-vft^iperidiri-1-vn^1h^ acid terUuityt 

ester 
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According to General Procedure A, 70 mg (025 mmol) of 50D and 98 
rng (025 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using a gradient elufion of 50% ethyl acetate in hexane to 
100% ethyl acetate 30 mg of 50E was obtained as a white solid. 
5 F. ( R )^>Amino-N^ 1-f1H.indnl>9-vlmethvlV2-oy<>2^fg"Phenvh 

ksoggimi^ hvdrcQhlorldfi 

To 30 mg (0.046 mmol) of 50E In 2 mL of ethanol was slowly added 2 
mL of concentrated HCI with stirring. The mixture was stirred at room 
temperature for 75mtn and then concentrated. Crystallization from ethyl • 
10 acetate/hexaneprovided 22 mg of the title compound as a white solid. 

1H NMR (CDsOD, 250MH2) (1:1 mixture of rotamers) (partial) 5 8.29 
(d, 0.5H), 7.63-7.80 (m, 8.5H), 7.26-7.54 (m, 2.5H), 6.98-7.18 (m ( 2£H), 5.29- 
5.40 (m, 0.5H), 5.00-5.10 (m, 0.5H), 4.48-4,78 (m, 2H), 2.36-2.61 (m, 2H), 1.56- 
1.72 (m.6H). 
15 MS(a,NH3)549(MH*) 

Example 51 

fnrim AyimethviV2-oxo^thvii-tsnht itvmmirfr hydrochloride 
. A. 1 -An R tvl-Diperidln^4-caTboxv1ic acid 
20 A mixture of 1292 g (1 .00 mmol) of Isonlpecotlc add and 400 mL of 
acetic anhydride was refluxed for 23 h. The mixture was allowed to cool to 
room temperature and stirred for 17 h. The precipitated solids were filtered, 
washed with diethyl ether and dried under vacuum to give 150.1 g of 51 A as a 
white 6olid. 

25 B. VAcety^tperidine-4-caTbonvl chloride 

To 250 mL of thionyl chloride was added 50.0 g (292 mmol) of 51 A with 
mechanical sfirring. The mixture was stirred tor 1 h and then 200 mL of 
petroleum ether was added. The precipitated solids were collected by filtration 
and washed with cold petroleum ether. The solids were dried under vacuum to 
30 give 53.87 g of 51B. 

C. i^ (g.4-Dffluoro-ben2ovlV.Dlneridln-1-vn - et hanpnfi 
To a suspension of 75.0 g (562 mmol) of aluminum bhloride In 95 mL of 
nvdifluorobenzene was added 51B over 10 min. The mixture was refluxed for 
3 h under nitrogen, and after cooDng to room temperature the mixture was 
35 poured slowly onto Ice. The product was extracted with methylene chloride 
and the combined organlcs were washed twice with water and once with Jwine. 
Drying over MgS04 provided 6321 g of 51 C as a yellow solid. 
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-1 De- 
ri, (2.4-Dffluoro-phenylVDiDeridln>4-ylwTiethanone hydrochloride 
A mixture of 10.0 g (37.4 mmol) of 51 C in 40 mL each of concentrated 
HCI and glacial acetic acid was refluxed for 7 h. An additional 20 mL of 
concentrated HCI was added to the reaction mixture and refluxing was 
5 continued for an additional 6 h. The mixture was concentrated and the residue 
triturated with 2-propanol to give 8.0 g of 51 D as a white sofli 

E. (2.4>Dmuoro-Dhenv»>piDerldin^vl-methanone oxime 

A mixture of 10.0 g (38.21 mmol) of 51 D, 2.66 g (382 mmol) of 
hydroxylamlne hydrochloride, and 4.6 mL (33.0 mmol) of triethylamine In 150 
10 mL of ethanol was stirred at room temperature for 30 min., and then refluxed for 
2,5 h. During reflux, the product began precipitating from solution. After 
cooling to room temperature, filtration provided 6.7 g of 51E. 

F. 6-Ruoro-a-DlDeridiTV>4-vl>ben2oFdlisoxazole 

A mixture of 10.0 g (41.62 mmol) of 51E and 250 mL of 50% NaOH was 
15 refluxed for 5 h. After cooling to room temperature, the mixture was dfluted with 
toluene and washed once each with water and brine. The mixture was dried 
over MgS04 and concentrated to provide a residue, which was triturated with 
ethyl acetate and petroleum ether to give 0.56 g of 51 F as a solid. 

G. mW(1.p44-f6-nuoro4)en2ord]l^ 

20 lndol^ylmethylVg^*p^th^ add tert- 

bLrtyl ester 

According to General Procedure A, 1 1 mg (0.045 mmol) of 51 F and 18 
mg (0.045 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography (95:5 v/v CH2Cl2:MeOH) to give 16 mg of 51G as a white 
25 solid. 

H. (R)-2-Am1no-N-[2K4^^^ 
1^1H4nrio^3-ylmethvn ^xo-eth\^ ^obutyramlde hydrochloride 

To 16 mg (0.027 mmol) of 61G In 2 mL of ethanol at room temperature 
was added 2 mL of concentrated HCI and the mixture stirred for 1 h. The 
30 mixture was concentrated and the residue crystallized from ethyl 
acetate/hexanes to give 1 1 mg of the title compound as a white solid. 

1H NMR (CD3OD, 250MHz) (1:1 mixture of rotamers) (partial) 5 8.21- 
8.29 (m, 1H), 7.51-7.63 (m, 2H), 7.26-7.34 (m, 2H), 6.90-7.21 (m, SH). 5.07-5.24 
(m f 1H), 4.43-4.49 (m, 1H), 379-3.82 (m, 1H), 258-2.74 (m, 2H), 1.44-153 (d, 
35 6H). 

MS(d f NH3)492(MH+) 
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Example 52 

(nvvf p. f ? .&m»nn.%m B mvt.D^ r-'" ^^.nnU^hH»nrtn^vn-nmnlQnVl1'4- 

rhanY l . pi p B iMin M ^fl r h" ^ ^id f4-hvfiroxv-hmvl^mir<p nvdrccntorldfi 

A. ji-p^ ft n yl.pipBriT l in»- 1 *-r«carboTvHo field rpono-tfrt-hVtV) SSiSL 
5 To a suspension of 42.84 g (114 mmol) of 4-phenyM-plperidlne 

carboxylic acid 4-memyfoerizenesutf6nate in 250 mL of dtoxane and 50 mL of 
water was added 200 mL of 1N NaOH, and the mixture was stirred until 
homogeneous. To the stirring mixture was added 275 g (125 mmof) of dMert- 
butyWlcarbonate over 15 min. Another 200 mL of 1N NaOH was added and 

10 the mixture was stirred until a pH of 10-11 was maintained. Stirring was 
continued for an additional 17 h at room temperature, then the solution was 
diluted with 350 mL of water and extracted three times with diethyl ether, The 
aqueous layer was acidified to P H 4-5 with glacial acetic add. then extracted 
three times with ethyl acetate. The combined organic* were washed three 

15 times wtth water and once with brine. Drying over MgS0 4 and concentration 
provided a clear oil, which was triturated with diethyl ether to give 325 g of 
52A as a white sofid. 

B . ^phpr TYlpIpgrid i M-l A-HirarhoxvHc acjjj hftprvl egfrr tart-frM 9*fi t 
To 14 3© g (47 mmoT) of 52A In 200 mL of DMF was added 72 g (62 
20 mmol) of potassium carbonate followed by 8.22 g (48 mmol) of benzyl bromide. 
The mixture was stirred at room temperature tor 17 h under nitrogen. The 
reaction mixture was diluted with 600 mL of ethyl acetate and washed *' e 
times with water and once with brine. Drying over MgSOA and concentration 
provided 1555 g of 52B as a dear oil that crystallized on standing. 
25 C . ^Ph ^-p'^ridl p a^rhowllc arid hwrffVl ftfitffl IrtflllOmPWlate 

. To 45 g (1 1.4 mmol) of S2B at 0»C was added 50 mL of cold 
trifluoroacetic arid and the mixture stirred for 15 h. The mixture was 
concentrated to give 5.10 g of 62C. 

D> ( R y 1 4 ? U9.t B rt-R.^^rfaonvl T»rrl"^ 9 ^ B ^^ mnlnn ^ flmlno '^ 

30 MHdild£b33to^ 

According to General Procedure A, 1.09 g (25 mmol) of 4C and 885 mg 
(3 0 mmol) of 52C were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 0% to 3% methanol In methylene 
chloride. 1 .04 g of 52D was Isolated as a light pink solid. 

35 E# (R yi^2.tert-P ..<nY Yraiton^ 

flH . lnrtn |.p.yn. D rr rln"V^ hen ^ n ^ fin ^ n ^^^ 0 ^ llpaC<d , ^ 

A mixture of 1.0 g (15 mmol) of 52D. and 200 mg of 20% palladium 
hydroxide on carbon in 30 mL of methanol was hydrogenated for 17 h at 50 
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psi. The mixture was filtered through ceNte and concentrated to give 772 mg of 
52E as an orange solid. 

(1H-indol-3-vlmethy1l2 -oxo^^ 

5 jeiytmtyj ester 

To a mixture of 66 mg (0.1 14 mmol) of 52E, 9.4 mg (0.1 05 mmol) of 4- 
amino-1-butanol, and 27 mg (0210 mmol) of dilsopropyiethylamine In 1.5 mL 
of methylene chloride was added 56 mg (0.126 mmol) of bsnzotriazoM -yloxy- 
tri$(dime1hylamlno)phosphonlum hexafluorophosphate (BOP) and the mixture 

10 was stirred overnight at room temperature. Concentration provided a residue 
which was dissolved In ethyl acetate and washed twice with 1N NaOH and 
once with brine. Drying over M&SO4 and concentration provided the crude 
product which was purified by silica gel chromatography using a gradient 
eiution of 0% to 5% methanol in methylene chloride. 50 mg of 52F was 

15 Isolated as a white solid. 

G. f RV 1 42>f2>AmlnQ-2-methvl-propiohy1aminn)^(1 H>indol-3>yiy 
DroDlonyfM-Dhenvl-piDeridlne-4-carfanxyiic acid r4-hydrow>butyiVamide 

hydrochloride 

According to General Procedure C, 44 mg (0.068 mmol) of 52F was 
20 : deprotBcted to give 30 mg of the title compound as a fight pink solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 5 752-7.61 
(m, 1H), 7.08-7.49 (m, 4H), 7.09-7.20 (m, 2H), 6.97-7.08 (m, 3H), 5.19-524 (m, 
1H), 3.39-3.51 (m,3H) f 2*0-3.27 (m.5H), 1.50-1.61 (m.6H). 
MS(CI,NH3)548(MH+) 
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Example 53 

.p.ri>.AmtnQ.2.meth yl-prpl" nv>amlnnV3 - M H-lndoi-frviynroplpnvlH- 

phfinvl-DiDericfinawl.narhnxy |lo *eM amide hydrochloride 
A. (R)-{1 .fgW4-Cerh a mnvl-4-nhe nY»-p'P^ dflsfcO H-lndOtA 
5 y ^ n1 p th v 1\.9^tv.p th yl(arbflnwvn- 1 -^ f ^^vn^rham{n arid t*ri>PUtV) eater 

To a mixture of 255 mg (0.44 mmol) of 52E, 1 18 mg (2^1 mmol) of 
ammonium chloride and 400 mg (3.09 mmol) of dllsopropylethytemine In 4 mL 
of methylene chloride was added 235 mg (0.53 mmol) of BOP and the mixture 
stirred at room temperature for 24 h. The mixture was concentrated end the 

10 residue dissolved methyl acetate. The organic portion was washed twice wfth 
IN NaOH and once with brine. Drying over MgS04 and concentration 
provided a crude product which was purified by silica gel chromatography 
using a gradient elutlon of 50% ethyl acetate In hexane to 1 00% ethyl acetate. 
12S mg of 53A was Isolated as a white solid. 

15 . B (Ryi.r , 9^- A mi n n.9.m B th V |.DmnlonvlamltK»V?V(1 H-lmtol-a-Vfc 

proprnnylH-P hfin v | -P' Den n1nft - 4 - ca ib QXVllf: nf M Bmlde hvdrochtortrtfl 

According to General Procedure C, 118 mg (0.20 mmol) of 53A was 
deprotected to give 90 mg of the title compound as a pink solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 5 7.52-7.63 
20 (m. 1H). 7.19-7.47 (m. 4H), 6.98-7.17 (m, 5H), 5.13-5.25 (m. 1H). 3.82-4.21 (m. 
1H), 3.98-3.27 (m, 3H). 1.50-1.65 (m, 6H). 
MS (CI, NH3)476(MH+) 

Example 54 

ip } _ HM 9.A,nlnn.9.m e mvl.nmnlon^^ 
25 p n^nyl-plpertdi n f^^-nflTlT^TT Yli T 7 F l fTifl frthylamldft hydrochloride . 

A, fpwi4244.Et h Y^^am Q v»^nhBrM<»iperidi^1-VlV1-(1rflndPi» 
Ylm^yl VP^^^^ fl TT^^-mBth^-pthvTi^arbamlc ndd tefl-butyl ester 

To a mixture of 255 mg (0.44 mmol) of S2E, 180 mg (2.21 mmol) of 
ethylamine hydrochloride and 400 mg (3.09 mmol) of dBsopropylethylamlne In 

30 4 mL of methylene chloride was added 235 mg (053 mmol) of BOP and the 
mixture was stirred at room temperature for 24 h. The mbcture was 
concentrated and the residue was dissolved In ethyl acetate and washed twice 
with 1N NaOH and once with brine. Prying over MgS04 and concentration 
provided a crude product which was purified by silica gel chromatography (1:1 

35 v/v ethyl acetate:hexanes) to give 167 mg of 54A as a white foam. 

B. {R).y p^3-Ami n ^p-mfl«hyi-pronionvlBmlnol-3-(lH-iridol-g-v1>- 
PPrunyi^ ^n^ipe ri ^' n^^^ 0 ^^ attndamlda hydrochloride 
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According to General Procedure C, 167 mg (0.28 mmol) of 54A was 
deprotected to give 132 mg of the title compound as a pink solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partiaJ) 5 750-755 
(m, 1H), 6.95-7.32 (m, 9H), 5.07-5.22 (m, 1H). 4.11-452 (m, 1H), 3.56-3.67 (m, 
5 1H), 2.88 -3.30 (m, 5H), 2.61-2.79 (m, 1H), 152-1.61 (m, 6H). 
MS(CI,NH3)504(MH+) 

Example 55 

/Rll-Amino-cvclODmpanBCflrboxyllc Arirf H-han?vlowinethv<.2^xo-244-f2. 
nyQ.ga.d}hvdro4>6n2olm{da?ol-1-yl\-olDeridln-1-vn-flthvu-amide 
10 trifluoioaeetatB 

A. (RH1-(1'Ben^lo)^etfiyl-2-exo-?-fH2-Qxc>-2.3-d}hvdr^ 

henrolmidazol-l-vn-olperidin-l-^ 
tert-butyl ester 

According to General Procedure A, 20 mg (0.05 mmol) of 1B and 20 mg 
15 (0.10 mmol) of 1-tert-butoxycarbonylamlno-cyclopropanecarboxylic acid 
(Wenzler et at., Hetv. Chim. Acta (1992), 75 (4) pp 1078-84) were coupled and 
the product was purified by silica gel chromatography using a gradient edition 
of 45% ethyl acetate in hexane to 1 00% ethyl acetate to 2% methanol in ethyl 
acetate to give 10 mg of S5A. 
20 b. (RH-Amino^yctepropanecarboxylic add {1-P^zytoxymethyl-2-pxo- 

g^4-f2-oxo-2;3-dlhvdro-ben2Q>mMa?ol-1.vt^ 
t rtfluoioacetate 

To 10 mg (0.017 mmol) of 55A at 0°C was added 2 mL of cold 
trifluoroacetic add and the mixture stirred for 1 h. The mixture was 
25 concentrated and then diluted with heptane and concentrated again. The 
product was crystallized from methylene chloride/hexane to give 7 mg of 55B 
asaeoGd. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) 6 7.19-7.40 (m. 5H). 
6.89-7.12 (m, 4H), 5.16-5.24 (m, 1H), 4.45-4.78 (m, 4H), 4.17-450 (d. 1H), 
30 3.64-351 (m. 2H). 3.15^30 (m, 1H), 2.72-2.99 (m, 1H), 2-50-2.67 (m, 0.5H), 
257-2.45 (m. 15H), 1.74-1.89 (m, 2H), 1J0-1.74 (m, 2H), 156-1.45 (m, 2H). 
MS (CI, NHs) 478 (MH+) 

Example 56 

fRV9.AmlrvvN41.MH-lndol.S-vlm B mvlV2^xo.244-/2^XO-1.2-dlhvdro- 
35 )niiriflynfA.^b)rivririln-!^vlVDtoeridlrv1.vl).BthylUBQbtJtvfam1dB hydrochloride 
A. (1-Benzy>^lpB ridln-A-^.r^nHro.pvrkllTw2.v1\.amlne 
A mixture of 1 .66 g (105 mmol) of 2-chloro-3-nitropyridlne, 2.00 g (105 
mmol) of 4-amino-1-benzylpiperidine, 1.74 g (105 mmol) of potassium iodide 
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and 1.44 g (10.5 mmoi) of potassium carbonate in 10ml of 0MSO was heated 
at 100°C for 17 h. After cooling to room temperature, the mixture was diluted 
with ethyl acetate and washed with saturated sodium bicarbonate solution and 
brine. Drying over MgS04 and concentration provided 1.25 g of 56A. 
6 b. ^9 ^1-R«n7 V l^j pf»rirtln-4-Y'^nyririlnft-2.^dlamlnB 

A mixture of 1.25 g (4.16 mmoi) of 56A and 200 mg of 10% paHadiumon 
carbon in 150 mL of ethanol and 50 mL of ethyl acetate was hydrogenated at 
50 psi for 3 h. The mixture was filtered through celite and concentrated to give 
1.07gof56B. 

10 c . M1^°"^'-" ipe rH in ^V lv1 ^ dlhvd ^ mWa7pr4 , S ^ 1p ^ n ' 2 ^ re 
A mixture of 1.07 g (3.74 mmoi) of 56B, 2.43 g (15.0 mmoi) of N,N - 
carbonyldumidazole, and 760 mg (7.52 mmoi) of triethylamlne In 10 mL of 
ethylene glycol dimethyl ether was heated at 80'Cfor 17 h. The mixture was 
diluted with ethyl acetate and washed with saturated sodium bicarbonate 

15 solution and brine. Drying over MgS0 4 and concentration provided a crude 
product which was purified by silica gel chromatography using a gradient 
edition of 75% ethyl acetate In hexane to 100% ethyl acetate to give 270 mg of 
56C 

' D . fr.P tp^HHIn-4-vM a-rilhvdro-tmidflToM f)-h1t>Vi1dln-2^n9 
20 To a solution of 270 mg (6 58 mmoi) of 66C In 1 mL of 15- 
dichloroethane at 0°C was added 286 mg (2.0 mmoi) of a-chloroethyl 
chloroformate. The tee bath was removed and the mixture stirred for 1 h. The 
mixture was concentrated and the residue dissolved In 10 mL of methanol and 
heated at 60°C for3 h. The mixture was diluted with 2N NaOH and brine and 
25 extracted five times with chloroform. The organic extracts were dried over 
MgS04 and concentrated to give 70 mg of 56D. 

F ^ - fHI - flrf'^"^^ 6 ^^^^^^ 1 ^^ 1 ^ 

fifrtrflTr^tddtart-hirrvl ester 
30 According to General Procedure A, 70 mg (052 mmoi) of 56D and 125 
mg (052 mmoi) of 4C were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 70% ethyl acetate in hexane to 

100% ethyl acetate to give 100 mg of 56E. 

F ffV? .^nrvN^i->1H.lnd O ^ V lmBmvlV?^y0-?'l4-(2-QW-1.2: 

h yflroch|oridB 

To 100 mg (058 mmoi) of 56E In 3 mL of ethanol at 0«C was added 15 
mL of concentrated HCI, the ice bath was removed and the mixture stirred for 2 
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h. The mixture was concentrated several times from ethanol. The residue was 
diluted with ethyl acetate/hexanes and the precipitated solid collected by 
filtration to give 52 mg of the title compound. 

1 H NMR (CD30D f 300MHz) (mixture of rotamers) (partial) 8 7.97-8.06 
5 (m. 1 H), 7.53-7.69 (m, 2H), 7.25-7.38 (m, 2H), 7.09-751 (m, 3H) ( 522-5.33 (m, 
1H), 4.49-4.74 (m. 2H). 1.48-1.64 (m, 6H). 
MS(CI,NH3)490(MH+) 

Example 57 

10 plp^ridin-1 -yfl-1 =0 H-ln4oi-3-ylmgthyl)^ 

A. n>Bcn7^>mperidin^vlVM^hlorch2-nltm-phen^-amine 

A mixture of 10.0 g (53.0 rnmol) of 4~amIno-1-benzylpiperidine, 10.0 g 
(53.0 rnmol) of 2,5-dichloronltrobenzene, 8.80 g (53.0 mmol) of potassium 
Iodide, and 7.30 g (53 mmol) of potassium carbonate in 60 mL of DMSO was 
15 .heated at 140°C for 48 h. The mixture was diluted with ethyl acetate and 
washed five times with water and once with brine. The mixture was dried over 
MgS04 and concentrated. The residue was triturated with 30% ethyl acetate in 
hexane to give 8.3 g of 57A as a red solid. 

B. N1-(1-Ben^-p)pprid!n-4-^^ 

20 A mixture of 8.30 g (26.28 mmol) of 57A was hydrogenated for 3 h at 45 

psi The mixture was filtered through cellte and concentrated. The product was 
purified by silica gel chromatography using a gradient elution of 100% ethyl 
acetate to 10% dlethytamine in ethyl acetate to give 6.41 g of the tWe 
compound. 

25 c. 1-(VPfln?yMpgririfn-*^ 

one 

A mixture of 1 .00 g (3.50 mmol) of 57B, 2.84 g (17.5 mmol) of N.N'- 
carbonyldiimidazole, and 764 mg (7.0 mmol) of triethylantine In 3 mL of 
ethylene glycol dimethyl ether was heated at 92°C for 5 h. The mixture was 
30 concentrated and the product was purified by silica gel chromatography (7525 
v/v ethyl acetaterhexanes) to give 680 mg of 57C as a pink solid. 

D. 5-Chloro-1 -Plperidin-4-vM ■3-dlhydm>hfln?oimlda2Ql>2-one 
To a solution of 680 mg (2.18 mmol) of 57C In 3 mL of methylene 
chloride at -10°C was added 468 mg (3.27 mmol) of a-chloroethyl 
35 chloroformate and the mixture stirred for 40 mln. Concentration provided a 
dissolved residue which was in 10 mL of methanol and wanned to reflux for 1 
h. The mixture was concentrated and 50 mL of chloroform was added to the 
residue followed by a solution of 90 mg of sodium hydroxide In 10 mL of water. 
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The mixture was stirred for 15 min. The layers were separated and the organic 
portion was washed once with brine. Drying over MgSCH and concentrations 
provided 51 0 mg of 57D as a pink solid. 

E. /RV414244>(5-Chloro-2>oxo-2 .3^dihydro-benzoimidazQl>1>vlV 

5 plperidin-1 -y!]-1 J 1 H>indol>3>vlmethylV2>oxo- ethylcarbamoylV1 -methvl-ethvll- 

cqrtomfc pcld tert-butYl ester 

According to General Procedure A, 40 mg (0.16 mmol) of 570 and 62 
mg (0.16 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography eluting with 50% ethyl acetate in hexane followed by 5% 
10 methanol in methylene chloride to give 31 mg of 57E as a white solid. 

F. fRyg-Amlno-N-f2.f4-(5-ch1or^ 

yl)-p1peridln-1 -yll-1 -11 H>lndol-3-ylm fithyl)-g^XQ-cthyn-tsobutvramida 

To a mixture of 31 mg (0.05 mmol) of 57E in 3 mL of ethanol was added 
3 mL of concentrated Hd and the mixture was stirred at room temperature for 
15 80 min. The mixture was concentrated, and the residue crystallized from ethyl 
acetate/hexane to give 26 mg of the title compound as a white solid. 

1H NMR (CD3OD, 300MHz) (mixture of retainers) (partial) 6 8.19-8.30 
(m, 1H), 7.42-7.64 (m, 1H), 6.94-7.37 (m, 8H), 5.05-5.30 (m, 1H) ( 4.12-454 (m, 
3H), 2.37-2.61 (m, 2H), 1.48-1.64 (m, 6H). 
20 MS (CI, NH3) 523, 525 (MH+) 

Example 58 

(Rl2-Amln<>N^1-benzvloxvmethv^^ 

dihydnH m6oqulnglln^-yn^thytH^ot?irtyramidB 

A. (BHH3 -Benzytoxymethyl^xo-2-ryWtoluene^^uifonyiaminoV3.4- 
25 dihydrtMH^so QutM)Un-2-y^^ 

To a mixture of 42 mg (0.846 mmol) of 6C and 10.3 mg (0.102 mmol) of 
triethylamine in 5 mL of methylene chloride at 0°C was added 18 mg (0.93 
mmol) of toiuenesulfonyl chloride and the mixture was allowed to warm to room 
30 temperature and stirred overnight The residue was dissolved in ethyl acetate 
and washed once each with 1N NaOH and brine, dried over Na2S04 and 
concentrated. The product was purified by silica gel chromatography (60:40 
v/v ethyl ecetate:hexanes) to give 19 mg of 58A as a foam. 

B. (RV^Amino^41>benzvtexymethvl>2-oxo>2-f7-(toluene-4> 
35 «nlfQnytaminol-3.4^ihydro^ 

According to General Procedure C, 19 mg (0.029 mmol) of 58A was 
deprotected to give 12 mg of the title compound. 
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1H NMR (CD30D, 250MH2) (1:1 mixture of rotamers) (partial) 8 7.46- 
7.67 (m. 2H), 6.79-7.29 (m, 1 1H), 5.06-5.21 (m, 1 H) t 229-2.32 (d, 3H), 1 .48- 

i.60(bs,6H). 

MS (CI, NH3) 565 (MH+) 
5 Example 59 

mV-g-Amlno-N-H-benzorb^ 

henzoimida2oi-i-\m-Diperit^ hydrochloride 

A. (RVfrBen*QfoIthlQphfifr3^ 

proplonylami no^ropionle add 

10 A mixture of 193 mg (0.64 mmol) of D-3-(3-benzothienyl)alanine 

trifluoroacetate, 180 mg (0.53 mmol) of 33 A, and 219 mg (1.70 mmol) of 
dUsopropylethyiamine In 10 mL of DMF was stirred overnight at room 
temperature. The mixture was acidified with 1N Hd and diluted with ethyl 
acetate. The aqueous phase was extracted three times with ethyl acetate and 

15 the combined organlcs were washed five times with water, dried over 
MgSCU and concentrated. The product was purified by silica gel 
chromatography, eluting wtth 100% chloroform, followed by 5% methanol In 
chloroform, followed by (9:1:0.1 vAr/v chloroform: methanol: acetic acid) to give 
110mgof59A. 

20 B. (RW1-(1-BenzorbtthlophBn-3-v1mQthv^ 

trengoWdazpi-i-yn-plpQrW^ 
add tort-butyl ester 

According to General Procedure A, 58 mg (027 mmol) of 4-(2-ketcM- 
benzimidazolinyt) plperidine and 105 mg (027 mmol) of 59A were coupled 
25 and the product was purified by silica gel chromatography using a gradient 
elution of 20% hexane In ethyl acetate to 100% ethyl acetate. 95 mg of 59B 
was isolated as a foam. 

2.frtiihy4rp-b<msPimidMQH^^ 

30 hydrochloride 

According to General Procedure C, 85 mg (0.14 mmol) of 59B was 

deprotected to give 55 mg of the title compound as an off-white solid. 

1H NMR (CDaOD, 300MHz) (1:1 mixture of rotamers) (partial) 8 7.83- 

7.99 (m, 2H), 7.30-7.48 (m, 3H) t 720-728 (m, 0.5H), 7.51-726 (m, 3H), 6.86- 
35 652 (m, 0.5H), 5.29-5.45 (m, 1H), 4.57-4.71 (m, 1H), 429-4.44 (m, 1H), 3.96- 

4.09 (m, 1H), 220-2.83 (m, 3H), 1.55-1.64 (d, 3H), 1.44-1.51 (d, 3H). 

MS (CI, NHs) 506 (MH+) 
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Example 60 

(RV? . ftn i n ^M ^l.f4^ B n2vlo y v- hp n 7V l Vg-oX0 -?-f7-ft0liienM-SI<lfQnVlamlnpV 

a4 ^ V rifn.iH.isoQt iinniin.9.yiyBthv»visobutvramlriP hydrochloride 

• a. 1 , ? 3 4.Tatrah ydrt>-lsoqulnt)lin-7-vtaniine 
5 A mixture of 500 mg (2.8 mmol) of 6A and 500 mg of 10% palladium on 

carton was hydrogenated at 45 psl overnight The mixture was filtered through 
cellte and concentrated to give 350 mg of 60A as a white solid. 

B. fRy(1JP-f7.AmfrKv3.4-dlhvdro-1H-isoquinPlin-?-V lV1-f4-bemvlPXV- 

hffl7YlV?^y^^ V < ^ am ^ 1 ' mRlhv '- ethv,Vcarbamic ar4<t ftfrbuM ^ ter 
10 According to General Procedure A, 300 mg (0.68 mmol) of 44D and 100 
mg (0.68 mmol) of 60A were coupled and the product was purified by silica gel 
chromatography (7525 Wv ethyl acetate:hexanes) to give 230 mg o« 60B as a 
. white solid. 

C. fqvrW1.r4-^ n7 yl n w.hen^U ?-nYfwg^.ftolliftn^4-StlltPnvlamfnoV 

15 ?| A^lhyrirn.1 H -i g " n"'""» n - 2 ^ 
priri tort-butyl ester 

A mixture of 220 mg (039 mmol) of 60B, 85 mg (0.44 mmol) of p- 
toluenesulfonyl chloride and 55 mg (0.44 mmol) of 4-dlmelhylarninopyridine in 
5 mL of methylene chloride was stirred overnight at room temperature. The 

20 • mixture was diluted with chloroform and washed twice each with 10% HCi 
solution, saturated sodium bicarbonate solution and brine. Drying over 
MgS04 and concentration provided a crude product, which was purified by 
silica gel chromatography (7525 v/v ethyl acetatemexanes) to give 200 mg of 
60C. 

25 D. fP).9.Amlno.N^1-f4-r^nwloxv.hftn7viV-2-0X0-?-r7-ftoluene-4- 

r . fflnpy ^^-a ^rflhy rirr^lH-taoqulnolln-a^ 

toahachlfiddfl 

To a solution oi 150 mg (021 mmol) of 60C In 3 mL of ethanol was 
added 2 mL of concentrated HCI and the mixture was stirred at room 
30 temperature for 1 h. The mixture was a>ncentrated, and the residue 
crystallized from methylene chloride/hexane to give 1 12 mg of the title 
• compound. 

1 H NMR (CD3OD, 300MHz) (1:1 mixture of rotamers) (partial) 8 7.64 (d, 
2H), 7.17-759 (m, 7H), 7.04-7.10 (m, 1H), 6.79-6.92 (m, 5H), 4.90-5.12 (m, 2H), 
35 4294.57 (m, 1.5H), 4.11-420 (m, 0.5H), 2.82-2.97 (m, 2H), 224 (d, 3H), 1.46- 
1.52 (m,6H). 
MS (CI, NH3)641 (MH+) 
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Example 61 

(RV2-Amino-N-f1-(7-amlno^ 

lndol-3-vlWethvll-lsobutYramlde dihvdrochloride 
A. f m-2-Amino-N-H -(7-amlno-3.4-dlhYdro-1 H-isoouinollne-2-carbonviy 
5 241 H-indDl>3>vl^ethvmsobiJtvramtde dihvdrochloride 

According to General Procedure C, 29 mg (0.056 mmol) of 36B was 
deprotected to give 14 mg of the title compound. 

1H NMR (CD30D, 300MHz) (1:1 mixture of rotamers) (partial) 5 7.51- 
7.60 (m, 1H), 754-7.31 (d t 0.5H). 6.81-7.18 (m, 6.5H) ( 5.14^5.33 (mi 1H), 4.42- 
10 4.68 (m, 1.5H), 4.12-453 (m, 0.5H), 2.53-2.75 (m, 1H) ( 235-2^1 (m, 0.5H), 
2.08-252 (m, 0.5H), 1.52-1.63 (m f 6H). 
MS(CI.NH3)420(MH+) 

Example 62 

(R)-g-Amin^N-fH4-(2-QXQ^ 

15 carfaonvn-4-Dhenvl4)utvn-isobutvramide hydroch>oiide 

A. 2^xo-5.6>diDhenvl^43^henvl-a1lytVmorpholine-4>carfaoxync add 
To a -78°C solution of 13.8 g (70.0 mmol) of drmamyl bromide and 4.94 

g (14.0 mmol) of t-butyK2S f 3RH+)^xo-2,3-dipheriyl-4-morphollne 
carboxylate In 350 mL of anhydrous THF was added 

20 28 mL (28 mmol) of 1M sodium blstrimethylsOylamlde In THF. The mixture was 
stirred at -78°C for 1.5 h and then poured Into 750 mL of ethyl acetate. The 
mixture was washed twice with brine, dried over MgS04 and concentrated to 
give a yellow oil. The oil was stirred in 150 mL of hexane overnight and the 
precipitated solid was then collected by filtration to give 35 g of 62A as a white 

25 solid. 

B. 5.6>Dlphenyl-S-r3>phanyUallvlVmomhonn*2-one 

According to General Procedure B, 2-97 g (6.33 mmol) of 62A was 
deprotected to give an orange oil which was purified by silica gel 
chromatography (10:90 v/v ethyl acetaterhexane) to give 880 mg of 62B as a 
30 white solid. 

C. g>f2-AmgnQ.2-methv^proDionviamlnoV5-Dhenvl-Dentannlc add 
A mixture of 440 mg .(1 .1 9 mmol) of 62B and 120 mg of palladium 

chloride In 20 mL of ethanol and 10 mL of THF was hydrogenated at 45 psi for 
16 h. The mixture was filtered through celite and concentrated, and the residue 
35 was triturated with ether to give 240 mg of 62C as a white solid. 

D. fRV2424ert-Butox>^rbonvlamino-2-methvl-proDionvlamino)-^ 

phenyhpentanoic add 
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A mixture of 203 mg (1 .05 mmol) of 33A, 37B mg (1.26 mmol) of 62C 
and 434 mg (3.36 mmol) of dlisopropylethytamine In 2 mL of DMF was stirred 
overnight The mixture was diluled with ethyl acetate and extracted twice with 
1N HO. The aqueous phase was extracted once with ethyl acetate. The 
5 pooled organic extracts were washed three times with water and once with 
brine. The mixture was dried over MgSO* end concentrated. The residue was 
purified by silica gel chromatography using 80% chloroform in hexane followed 
by 100% chloroform followed by 10% methanol In chloroform to give 127 mg 
of 62D. 

10 . £. ( RH 1 :Mfitt«b3 -f 1 -f4-(2-oxn-P ft^hyrirn-henynimldazot-l-Vlfc 

plPfrifj" ? .^ a rhnnyl1^ n h B n^btitvlearhamnv1VethVl)-rflrhflmiC acid lert PUlVl 

ester 

According to General Procedure A, 45 mg (0.12 mmol) of 620 and 26 

mg (0.12 mmol) of 4-(2-ketc-1-benzimldazolinyl) piperidine were coupled and 

15 the product purified by silica gel chromatography using a gradient of 100% 

methylene chloride to 3% methanol In methylene chloride to give 39 mg of 

62E as a yellow foam. 

F. ( RV?.AmlrirvN-f144-(2-oxo-2. ^lhydro^nzoimidazol-1-Vlt- 

pfrgfiri frfl-l ^arfaonyn-4-phenyt-buttfn-isobutvramlde h ydrochloride 
20: According to General Procedure C, 36 mg (0.062 mmol) of 62E was 

deprotected to give 28 mg of the We compound as a white solid. 

1HNMR(C030D, 250MHz) (mixture of rotamers) (partial) 5 7.03-7.36 

(m, 9H), 4.62-4.73 (m, 1H). 4.43-4.58 (m, 1H). 357-4.19 (m, 1H). 2.82-2.67 (m, 

3H),1.60(s,6H). 
25 MS(CI,NH3)578(MH+) 

Example 63 . 

p. ft frtnp.q .tl ./1 -meth yl-1 H4ndol^-vtfnBttiYlU2.oxcy?-f4-fi>-OXO-?.3-dlrTVlirCh 

tr griTftimiriazot-v vii-piperidirvi-vn^thvif-isobutvffimMfi hydrochloride 

A. f>.{?- taft.Butov YriarhDnvlamlnn.9 -mflttiyl-nronionvlamlnO>-3-f1- 

30 mothv>.iH-ir>dol-?t-vlVproPionic acid 

A mixture of 1.00 g (4.58 mmol) of 1-methykii-tryptophan, 1.65 g (55 
mmol) of 33A, and 1-30 g (10.0 mmol) of dBsopropylethylamine in 2 mL of DMF 
was heated overnight at 50°C. The mixture was diluted with ethyl acetate and 
washed once each with 1 0% HCI and brine. The solution was dried over 

35 MgS04 and concentrated, and the product was purified using a gradient of 2% 
to 5% methanol In methylene chloride to give 173 mg of 63A. 
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B. Q^Mfiibyldil^a^ 

dthvdro-beri2oimldazoM-v^ 

tert-butyl ester 

According to General Procedure A, 173 mg (0.42 mmol) of 63 A and 
5 131 mg (0.42 mmol) of 4-(2-keto-1-benz]m)dazottnyl) plperidlne were coupled 
and the product was purified by silica gel chromatography in 100% ethyl 
acetate to give 210 mg of 63B. 

C. 2-Amino-N-(1-f1-m6thNd-1H-indoi^ 
dihydro-ben2 oimida2oM>yl)>piperidin-1-yn-ethy!H 

10 isobutyramlde hydrochloride 

According to General Procedure C v 209 mg (035 mmol) of 63B was 
deprotected to give 166 mg of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) (1:1 mixture 
of diastereomers) S 7.67 (d t 0.5H), 7-55 (d, 0.5H), 7.31-759 (m, 1H), 6.99-726 
15 (m, 6.5H), 6.74 (d, 0.5H), 5.12-553 (m, 1H), 3.78 (s, 3H), 1.49-1.63 (m, 6H). 
MS(a f NH3)503(MH+) 

Example 64 

fm-2-Amino-N-(1 HDaphthaiervl -ylmethyU2^x o>244-(2-oxo>2.3^1ihydro> 
- benzolmtdazoM-tiV*iperidin-^^ 
20 A. ffll2-f2-tert-Butoxvrarbonvta^ : 

naphthdan-1-yl-propipnic acid 

A mixture of 500 mg (1.52 mmol) of D-3-(1 -napthyi)alanine, 547 mg 
(1 JB2 mrno!) of 33A and 0.60 mL (4.56 mmol) of cfflsopropyl amine In 5 mL of 
DMF was heated at 50°C overnight The mixture was concentrated and the 

25 residue diluted with methylene chloride. The organic portion was washed 
once with water, twice with 1 N HQ and once with brine. The solution was 
dried over MgS04 and concentrated, and the product was purified by silica gel 
chromatography (0.1:5:95 v/v/v acetic acid:methanoI:methylene chloride) to 
give 484 mgof 64A. 

30 B. ffiW1-Methvl-1-(1-naDhthalBry1^ 

dihvdrt>^enzdmldazoN1-vllpiperidin^^ 

fic»tf tfirt-birtyl ester 

According to General Procedure A, 100 mg (025 mmol) of 64A and 50 
mg (023 mmol) of 4-(2-keto*1-benz!midazoDnyf)-plperidine were coupled and 
35 the product was purified by silica gel chromatography using a gradient of 100% 
methylene chloride to 4% methanol in methylene chloride to give 97 mg of 
64B. 
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C. (Rl-2-Amlno»N -{1 -naphthalan -vl'mBthv)-2-oxn-2-f4-f 2-QXO-2 .3- 
rilh ydro-benzoimida2ol- i-YllD^^^ 

To 91 mg {0.15 mmol) of 64B at 0°C was added 2 mL of cold TFA and 
5 the mixture was stirred at 0°C for 2 h. The mixture was concentrated, then 
coevaporated twice each from methylene chloride and toluene to give 99 mg 
of the title compound as a white powder. 

1H NMR (CDsOD, 250MHz) (mixture of rotamers) (partial) 5 822 (d, 
0.5H), 8.17 (d, 0.5 H), 7.79-7.94 (m, 2H). 7.39-7.67 (m, 4H), 7.01-7.26 (m, 
10 3.5H), 6.75 (d, 0.5H), 5.42-5.51 (m f 1H), 5.29-5.40 (m, 1H), 4.54-4.67 (m, 1H), 
4.19-457 (m, 2H), 3.51-3.82 (m, 3H), 2JJ9-2.72 (m, 3H), 1.49-1.68 (m, 6H). 
MS (CI, NH3) 500 (MH+) 

Example 65 

(P).?-AmlnrvN42-MH-i^ 
15 i^uino!ln^2 -carfaonyn^thyn-feobutvramide hydrochloride 

A. mH1-{2-ttH-lndol-a-^^ 

1 H^guirtafin^gHrarbonvn-efr^^ add 

tert-bMtyl ester 

According to the method outlined In Genera! Procedure A, 121 mg (052 
20 mmol) of 26 A and 19 mg (053 mmol) of morphofine were coupled to give 140 
mg of 65 A as a yellow oil. 

B. rRVg-Am1no-N42-/1H^^ 

dlhydm-1 H4soQu»iK)H n^carbonyl]-ethy!VIsobutyramlde hydrochloride 

To 86 mg (0.14 mmol) of 65A in 6 mL of ethanol was added 2.0 mL of 
25 concentrated HCI and the mixture was stirred for 1 .5 h at room temperature. 
The mixture was concentrated to give 68 mg of the title compound as a tan 
solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 8 7.51-7.61 
(m, 1H). 6.92-7.30 (m, 6.5H), 6J58 (d, 0.5H), 5.14-5.39 (m, 1H), 4.56-4.66 (d f 
30 0.5H), 4.41-4.50 (d. 1H) f 4.09-4.18 (d, 0.5H). 

Example 66 

j a )-?-A^ n rwN^1-{1^ 

lrol^a2pf4 t ^lpyr|fln-1-Yl)-p|peiidin'VYl1^thYt}- 

isotntiyramltfe fflhydmshlPTidQ 
35 A. Vpip«r?dif^-vl>i.3^ihydrt^mlrta7or4i>-clPVridlr>-2-one 

66A was prepared by the same route illustrated in Example 56 using 4- 
chloro-3-nltro-pyridlne and 4-amlno-1-benzylpiperidine as starting materials. 
The 4-chloro-3-nitro-pyricfine was prepared by adding 3.00 g (23.8 mmol) of 4- 
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hydroxy-3-nttropyridine to 10 mL of phosphorous oxychtoride and heating the 
mixture at 130°C for 3 h. The mixture was poured Into Ice water, neutralized 
* with 2N NaOH and allowed to stand for 1 h. The mixture was extracted with 
ethyl acetate and the combined organics were washed with brine. The solution 
5 was dried and concentrated to give 2.92 g of 4-chloro-3-nttro-pyridine. 

B. [BHHHlHslQi^^ 

j m tri a7 nf4.5^pyridtnO-v^^ 

fiftTftamiq acid tefl-butyl sster 

According to General Procedure A, 90 mg (0.29 mmd) of 66 A and 113 
10 mg (0.29 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using an elution gradient of 1% methanol in methylene 
chloride to 5% methanol In methylene chloride followed by 5% methanol plus 
1% acetic acid In methylene chloride to give 80 mg of 66B. 

C. (RWW1-f1H-lndol.^ylme^ 
15 fmida2of4.S-c1 pYridln-1-v^ 

rarhamfc acid tart-butyl ester ^hydrochloride 

To SO mg (0.14 mmol) of 66B in 3 mL of ethanol was added 3 mL of 
concentrated HQ and the mixture was stirred at room temperature for 3 h. The 
mixture was concentrated and then coevaporated three times with ethanol. 
20 The residue was crystallized from ethyl acetate/hexane to give 60 mgofthe : 
title compound. 

1H NMR (C03OD, 300MHz) (mixture of rotarriers) (partial) S 8.41-857 
(m, 2H), 7.87 (d, 0.5H), 7.58 (d, 0.5H), 751-7.39 (m, 2H), 7.07-7.13 (m, 3H) ( 
554-5.34 (m, 0.5H), 5.12-5.20 (rn, 1H), 4.60-4.71 (m, 1H),. 1.52-1 .67 (m t 6H). 
25 MS (Q f NH3) 491 (MH+) 

Example 67 

?-Amir*>-N-ri-btDhMYM^ 
hBn7o!mlda2ok1>vlWDioBrldin>1>vnHathyn-lsoburvramlde hydrochloride 
A. fRV2>Amlnr>3-blDhenyU-y^proptonic acid trifluoroacetate 
30 To 1 .50 g (4.4 mmol) of BOC-D-4-4 -phenylalanine at 0°C was added 25 
mL of cold TFA and the mixture was stirred for 2 h. The mixture was 
concentrated and then heptane was added to the residue and the mixture 
concentrated again and dried under vacuum to give 1.59 g of 67A as a pale 
red solid. 

35 B. fflV^BIphenyl^vl-g-r2-tert-b^ 

pmplnnytamlnoVproplonlc acid 

A mixture of 1.59 g (4.4 mmol) of 67A, 1.59 g (5.3 mmol) of 33A and 
1.82 g (14.1 mmol) of dilsopropylethylamlne in 50 mL of DMF was stirred at 
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0«C for 6 days. The mixture was diluted with ethyl acetate, washed twice with 
10% HCI and once with water, and twice with brine. The solution was dried 
over M9SO4, filtered and concentrated and the product was purified by silica 
gel chromatography using a gradient of 100% ethyl acetate to 10% methanol In 

5 ethyl acetate to give 800 mg of 67B. 

c (RH H V R ip h fl nvl.4.vlm f>thvl-?-oxo -g-TM?-0XO-? frtfhVdrO: 

fcejKOiinldis^^ 

^^A^rdingto Genera) Procedure A, 250 mg (0.59 mmol) of 67B and 
10 127 mg (0.059 mnTolJd^-keto-l-berizimidazolinylJ-plperidlne were 
coupled to give 270 mg of 67C as a white solid which was used in the next 

step without further purification. 

D f py ? .fminrvN-( 1-^phpn V »^-vlmPtrr>l-?-oyn-?-f4-(?-OXQ-2,a: 

15 to 270 mg (0.43 mmol) of 67C in 3 mL of ethanol was added 3 mL of 

concentrated HCI and the mixture was stirred at room temperature for 1.5 h. 

The mixture was concentrated to dryness and the residue was triturated with 

hexane/ethanoltoglve200 mg of the title impound 

1H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 5 7.5H-7./U 
20 (m. 4H). 728-7.51 (m. 6H), 6.91-7.11 (m, 3H). 525-5.33 (m, 1H). 4.67-4.80 (m. 

1H), 443^.58 (m, 1H), 4.16-427 (m, 1H), 1.53-1.66 (m, 6H). 

MS(CI.NH3)527(MH+) 

Example 68 

25 i nnni rin 'T linf-^* 0 "^^ hvn - 1 ^ rtYramlf1ft hydrochloride . 

™prepaxation of i2.3.4^etmhydro4soqulnor,ne-7-6U«onlc acid amide 
is described by Pendleton etaL, J. Pharmacol. Exp. Then, 208(1979) P 24. 
30 According to General Procedure A, 83 mg (0.39 mmol) of 12,3.4-Tetrahydto- 
isoquinoline-7-sulfonic add amide and 150 mg (0.39 mmol) of 4C were 
coupled and Ihe product was purified by silica gel dvonratography (19:1 Wv 
chlorofomnnethanoJ) to give 206 mg of 68A. ^ h . ... 

« l^n vinnnn^g-ca rhonv i V ftThYltisobiiTYfnmlflP hvdrr*hlorIft 

To 144 mg (025 mmol) of 68 A in 12 mL of ethanol was added 4 mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h. The 
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reaction mixture was concentrated to give 118 mg of the title compound as a 
white solid. 

1 H NMR (CD3OD, 300MHz) (mixture of rotamere) (partial) S 7.48-7.53 
(m, 2H), 7.21-7.30 (m, 1H), 6.92-7.13 (m, 4H), 5.11-5.25 (m, 1H), 4.41-4.62 (m, 
5 2H), 4.11-422 (d, 0.5H), 3.75-3.86 (m, 1H), 3.50-3.63 (m, 1H), 2.53-2.72 (m, 
1H) f 226-2.42 (m, 0.5H), 2.06-2.19 (m, 0J5H), 1-57 (m, 6H). 
MS (CI, NH3)519(MH+r 

Example 69 

2-AmlnrvN-f 1 -f6-fluoro -1 mndol^vlmethvn-2H3XO-2-f4>f2-oxo>2.3-dihvdro- 
10 hpngolmldazoM -yn-plperidin-l >vlVethylW 

isobutyramide hydrochloride 
A. 2^2-tert-Butox vrarfaonvlam^ 
IH-lndol-a-yl^DroDtonlc add 

A mixture of 150 mg (0.50 mmol) of 33A, 100 mg (0.45 mmoQ of 6- 
15 fluorotryptophan and 128 mg (1.0 mmol) of diisopropytethyiamine was stirred 
overnight at room temperature. The mixture was acidified to pH 1 with 1N HCI, 
diluted with water and extracted three times with ethyl acetate. The combined 
organic extracts were washed four times with water, once with brine, dried over 
MgS04 and concentrated to give 154 mg of 69 A. 
20 B. f 1-f 1 -(6-Ruoro- l H^ndol^yimethvlV2-oxc>-2-f4-(2^xo-2.3-dihvdro> 

henzoim?dazoM-YlVplperidin-1-Y^ 

acid tert-frHlyl wtar 

According to General Procedure A, 79 mg (0.194 mmol) of 69A and 42 

mg (0.194 mmol) of 4-(2-keto-1 -benzJmldazolinyf^iperidlne were coupled and 
25 the product was purified by silica gel chromatography using a gradient of 1% 

methanol in methylene chloride to 3% methanol hi methylene chloride to give 

84 mg of 69B as a white foam. 

C. g-Amlno4^1-ifi4lunrtyim^ 

dihvdrp-benzotmidazoM-YlV^lpe hydrochloride 
30 According to General Procedure C. 78 mg (0.129 mmol) of 69B was 

deprotected to give 54 mg of the title compound. 



35 
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NMR (CD30D, 300MHz) (mixture of rotamers) (partial) (1:1 mixture 
of diastereomers) 8 7.56-7.62 (m, 0.5H), 7.46-7.53 (m, 0.5H), 7.01-7.26 (m f 
6H), 6.70-6.88 (m, 1H), 5.17-5.37 (m, 1H), 4.60-4.69 (m, 1H), 425-4.41 (m, 1H), 
3.944.12 (m, 1H), 3.04-324 (m, 2H)„ 2.45-2.62 (m, 2H), 1.48-1.65 (m f 6H). 
5 MS(CI,NH3)519(MH+) 

Example 70 . 

pthyn-isobutyrp mfde hydrochloride 
A. Q -Benzv1>PlDeridin-4-V»Vr)henvt-amlnfi 

10 To a mixture of 1 0.0 g (57.6 mmol) of 1-benzyW-piperidone, 100.0 g 

(576 mmol) of sodium sulfate and 175 mL of acetic acid under nitrogen was 
added 7.00 g (74.9 mmol) of aniline by syringe and the mixture was stirred at 
room temperature for 15 min. To Ihe stirring solution was added 61.0 g (2B8 
mmol) of sodium triacetoxyborohydiide and the mixture was stirred overnight 

15 The mixture was concentrated and the residue was poured onto Ice and 

neutralized with 2N NaOH to pH 7.5. The mixture was extracted four times with 
chloroform and the organlcs washed once with brine. The solution was dried 
over Na2S04 and concentrated. The residue was triturated with ether to give 
4 2 g of 70A as a white solid. 

20 B. l4g-H-Beh7vl-D)Deridin^^ 

Hydrochloride 

To a flame-dried flask containing 2.50 g (9.4 mmo!) of 70A, and 40 mL 
of dlchloroethane at 0°C was added 11.3 mL (11.3 mmol) of 1M boron 
trichloride fn methylene chloride over 5 m!n., followed by 1.2 mL (18.8 mmo!) of 

25 chloroacetonltrileover3min. The mixture wairwarmed to room temperature 
and stirred for 10 min. The mixture was refiuxed overnight and then allowed to 
cool to room temperature. Ice was added to the stirring solution followed by 10 
mL of 10% HQ and the mixture was heated to 100°C for 0.5 h. The layers 
were separated and the aqueous phase was extracted with methylene 

30 chloride. The organic portion was dried over MgSC>4 and concentrated to give 

1£0gof70B. 

C. 1>(1>Ben2vl> P lP ftridin-4>vl\-imndole 

To 1 .50 g (4.0 mmol) of 70B dissolved in 1 1 mL of ethanot at 0°C was 
added 2.0 mL (4.0 mmd) of 2N NaOH and the mixture stirred for 10 min. 
35 Sodium borohydride, 80 mg (2.1 mmol), was added to the stirring solution and 
the mixture was stirred at 0°C f or 1 h. Ice was added to the solution and the 
mixture was extracted three times with methylene chloride. The combined 
organics were washed with water and dried over MgS04 and the residue 
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dissolved in 1,4-dioxane and refluxed for 2 h. After cooling to room 
temperature, ice and a saturated aqueous sodium carbonate solution was 
added to the reaction mixture and the solution was extracted three times with 
methylene chloride and the combined organics were washed twice with water. 
5 The solution was dried over Na2S04 and concentrated. The product was 
purified by silica gel chromatography (8020 v/v hexanes:ethyl acetate) to give 
350 mg of 70C as a white foam. 

D. 4>tndol>1-vt-oiperidine>1>ca rhQyyiic acid ethvl ester 

To a refluxing solution of 350 mg (1 2. mmol) of 70C In 40 mL of - 
10 dichloroethane was added 0.28 mL (3.6 mmol) of ethyl chloroformaie and the 
mixture was refluxed for Z5h. The mixture was concentrated to give 330 mg of 
70D as a yellow solid. 

E. I^PlperidlivA.yt-IWndola 

A mixture of 325 mg (1.2 mmol) of 70D, 440 mg (15.7 mmol) of sodium 
15 hydroxide, 1 mL of water and 2 mL of ethylene glycol was heated at 150°C for 
17 h. After cooling to room temperature, ice and concentrated HCl were added 
to the mixture and the solution was stirred for 30 mlri. Ice and'saturated 
aqueous sodium carbonate solution were added to the mixture until the 
solution was basic. The mixture was extracted twice with ether and the 
. 20 combined organic extracts were washed twice with waters The solution was 
dried over MgS04 and concentrated to give 150 mg of 70E as a colorless on. 

F. {RHHHIH-lntfrt^yln^ 

ethyicafbamoyi}-1 -methvi^thvTVcarfaaTnlc add tert-butvl ester 

According to General Procedure A, 150 mg (0.75 mmol) of 70E, and 
25 291 mg (0.75 mmol) of 4C were coupled to give 260 mg of 70F as a white 
solid. 

G. (RV2-AmlrK^N-f1-(imndol 
yl)>2-oxo-ethyl)HSobutyrantidB hydrochloride 

- To 250 mg (0.44 mmol) of 70Fin5 mL of ethanol was added 3 mL of 
30 concentrated HQ and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated and ethanol and hexane were added to the residue. 
The precipitated off-white solid was filtered and dried to give 10 mg of the title 
compound. 

MS(Cl ( NH3)473(MH + ) 
35 Example 71 

ffiW9-Amtnf>N4l4lH-lndol^^ 

blpyridin^vlVDloeridin-1-vn-ethvfVtsobutvramlde ditwdrochloride 
A. ^Phenyi-3-piperidln-^yl-9H>>rnitifl2of4 l 5-blPYrtdlrtB 
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71 A was prepared according to the method outlined In Example 50 
using 4-amino-1-benzylpiperidine and 2-chloro-3-n"rtro-pyridine as starting 
materials. 

B. /RVfi>yi-MH>ln dok3>vlmethytV2-oxo>2-f4>f2-Dhenvl-imic<azor4,5" 
5 blpyridin-3-ytt-p iperid^ add 

tert-bcrtyl ester 

According to General Procedure A, 90 mg (052 mmol) of 71A and 161 
mg (0.41 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography (100% ethyl acetate) to gjve 
10 45 mgof71B. 

C. (RUP>Amtno>N 41W1H-lndol^ylme1hvlV2-OXO-244-f2-DhenYlr 
|miri^?n|4,f^] pyridin-a>ylVDioeridin> 1>vl1^thvl^ ^hydrochloride 

To 45 mg (0.069 mmol) of 71B in 2 mL of ethanol wa9 added 2 mL of 
concentrated HCI and the mixture was stirred at room temperature for 2 h. The 

15 mixture was concentrated and coevaporated twice with ethanoi. Ethyl acetate 
and hexane were added to the residue until the product crystallized. The solid 
was collected by filtration to give 20 mg of the title compound. 

*H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 8 8.74 (d, 
0.5H), 8.66 (d, 0j5H), 8.06-8.23 (m, 1H) f 7.43-7.79 (m, 8H), 7.18-7.28 (m, 2H), 

20 6.87-7.02 (m, 3H), 5.14-5.28 (m, 1H), 4.52-4.63 (nvlH), 3.934.08 (m, 1H), 
1.37-1.49 (d,6H). 
MS (CI. NH3)S51 (MH+) 

Example 72 

9-fm^N^W6*fluoro-lH-^ 
25 hen?1mldazol-1-Yn-piperi^ hvdrochlortde 

A. (H^FIuorQ.1H-lndol-3ylmethyl)-2-oxo>2>f4^2-Phenvl> 
hereotmidazoM >yi)-piperiffin-1wlVethvlcarbamoviV1 -meth^thNrtVcaibamte ' 

According to General Procedure A, 101 mg (0J25 mmol) of 69 A and 70 
30 mg (0-25 mmd) of SOD were coupled and the product was purified by silica gel 
chromatography (90:10 v/v chtorolomronethanol) to give 84 mg of 72A. 

B. E-Amlnfr-N41-(64luoro-1H-^ 

^ffnyjpir f p y pl>1 .yiUpipe ridln^>y!VethylUsobiityramide hydrochloride 

According to General Procedure C, 76 mg (0.114 mmol) of 72A was 
35 deprotected to give 58 mg of the tffle compound. 

1H NMR (CD3OD, 300MHz) 6 (mixture of rotamers) (partial) (1:1 
mixture of diastereomers) 8.21-8.30 (m, 0.5H), 7.65-7.88 (m, 8.5H), 7.44-731 
(m, 0.5H), 757-7.33 (m, 1H), 6.90-7.14 (m, 1.5H), 6.72-6.95 (m, 1H), 5.27-5.35 
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(m # 0.5H), 5.02-5.10 (m f 0.5H), 4.52-4.79 (m, 2H), 2.34-2.69 (m, 2H), 1.94-2.16 
(m,2H), 1.51-1.71 (m, 6H). 
MS (CI, NH3) 568 (MH+) 

Example 73 

5 (m-2-Am1no-N^4-phenyM^ 

cartpnyn-bytyiVlspbutyfamide hydrochloride 

A. (RW1-Methyl*1-f4>phenyU1-[4-f2H3henvl-ben2oimida2ol-1»ylV 
plpertdlne-1^rbonyl]-butd^ acid tert-butyj ester 

According to General Procedure A, 112 mg (0.30 mmoi) of 62D and 64 
10 mg (0.30 mmol) of 50D were coupled and the product was purified by silica gel 
chromatography using a gradient eiution of 1% to 10% methanol In methylene 
chloride to provide 55 mg of 73 A as a white foam. 

B. fRW2>Am1no-N^DhenyH-l4>f2-Dhenvl>ben20lm1da2oi>1-yn> 

plpgrftflpe-i^art^nyn-birtyn"ISQbMtyr9mWp hydrophlpnde 
15 . To 50 mg (0.08 mmol) of 73A In 1 mL of ethanol was added 0JS mL of 
concentrated HCL and the mixture was stirred at room temperature for 1 h. The 
reaction mixture was concentrated and coevapo rated twice from ethanol. The 
residue was triturated twice with ether to give 38 mg of the title compound as a 
yellow solid. 

20 1 H NMR (CD3OD, 300MHz) (mixture of rotamere) (partial): S 7.78-7.9B 

(m, 0.5H). 7-54-7.74 (m, 6.5H), 7.29-7.42 (m, 2H) f 7.02-7.29 (n\ 6H), 4.58-4.B0 
(m, 2H), 3.80-4.17 (m, 1H). 1.66-1.71 (m, 6H). 
MS (CI, NH3) 538 (MH+) 

Example 74 

25 (RK-Aminp-NHg-(1H-lndti^ 

Ispqulnoilne-Z^rtonyn^.^ihydrp-IH-feQquinolin^g* 
caTbonYlHthylVtePfrutyramlde hydrochloride 

A. (BHH2=(31t^^ 

isoqulnoHne-2^roonylV3.4^ih^ 
30 ethylcarbamo^l^ethvl-ethvlVcarbamlc acid tart-buM ester 

According to General Procedure A, 121 mg (022 mmol) of 26 A and 47 
mg {QJ22 mmol) of 1 9 2,3i4-tetrahydro-isoquinoHne-7-suIfonic acid amide were 
coupled to give 165 mg of 74A. 

B. (R)-2-AlTtinPW2-(1^ 
35 lsMu1no1ine-2^rbonviy3^ 

isgbutyramlde hydrochloride 

To 107 mg (0.14 mmol) of 74A In 6 mL of ethanol was added 2 mL of 
concentrated HQ and the mixture was stirred at room temperature fori JS h. An 
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additional 1 mL of concentrated HCI was added and the reaction mixture was 
stirred for 3 h. The mixture was concentrated and then coevaporated several 
times with .ethanol to give 61 mg of the title compound. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 8 7.57-7.80 
5 (m, 2H), 7.43-7.62 (m, 15H), 6.96-7.41 (m, 75H), 1.51-1.67 (d, 6H). 
MS(CI.NH3) 643 (MH+) 

Example 75 

t P).p ir pririin B ^°r K -rvll'' ifiM jHlHdDftfcagln^^ 

o^jh^r ^pgnrolmlda ^ H-Viypippri^ 
10 . a. g fl H-'"d»i-3-vi M -t4-f?-"^ a-dihvdm-hftn2Qimidn7Pl-PlPBrWlnB- 

l-^rhn pyn-ftthytt-caren nniff wfrf tf ft-* 111 ** 1 B8ter 

According to General Procedure A, 2.82 g (13.0 mmol) of 4-(2-keto-1- 
benzbnidazolinylj-piperidine and 3.95 g (13.0 mmol) of t«-BOC-IMryptophan 
were coupled and the product triturated with ether to give 25 g of 75 A. 
1S B . Hi-f9-Amin^-»mnrtoi-3-vl>-Dronlonvn^Pflrirtin-4-v1)-1 . » 

ri) hyrtrr>.hen?(p |rp|«1flyftl-g-one 

Accoidlng to General Procedure B, 250 g (4 .97 mmol) of 7SA was 
deprotected to give 1.70 g of 76B. 

20 faa mfltoMazQbl d a^^ ' 
nnldfert-pvtvlestet ' 

To a solution of 150 mg (0572 mmol) of piperidine-1,4-dicarboxyUc acid 

monc-tert-butyl ester, 87 mg (0.216 mmol) of 76B and 96 mg (0.744 mmol) of 

dlisopropylethylamine In 4 mL of methylene chloride was added.197 mg 
25 (0.446 mmol) of BOP reagent and the mixture was stirred overnight at room 

temperature. The reaction mixture was diluted with 20 mL of ethyl acetate and 

washed twice each with 10% citric add and saturated aqueous sodium 
• bicarbonate and once with brine. The solution was dried over MgS04 and 

concentrated to give a white foam which was purified by silica gel 
30 chromatography using a gradient of 100% methylene chloride followed by 1% 

methanol In methylene chloride to give 52 mg of 75C as a clear oil. 

^ (py pippririin^^ar hnxvl i r mM H-(1 H-lnri0l-ft-Ylmn1hVlV2-PX0^4> 

(? _ r ^ ?? ^| h^.rwh«nzolml rta7oM 

nyoTochlPflcte , , J . . , . 

35 To 20 mg (0.032 mmol) of 75C In 2 mL of ethanol was added 1 mL of 
concentrated HCI and the mixture was stirred at room temperature for 1 h. The 
solution was concentrated and coevaporated twice from ethanol, once from 



Printed from Mimosa 10/13/1987 14:01:34 psge -129- 



WO 96/38471 



yCT/IB95/00410 



-128- 

methylene chloride and twice from ether to give the title compound as a white 
solid. w . . 

1H NMR (CD3OD, 300MHz) (mixture of rotamens) (partial) 5 8.10 (d, 
0.5H), 7.63-7.69 (m. 0.5H), 7.55-7,61 (m, 0.5H), 7.30-7.39 (m, 1.5H), 7.00-7.31 
5 (m, 5.5H), 5.26-5.37 (m, 0.5H), 5.01-5.24 (m, 05H). 
MS(Ct,NH3) 516 (MH+) 

Example 76 

mV2-Am1no-N.(1-(2-me1hvl-1H^ 

dihydro-benzoimlda2ol-1-yl)-plpen^ 

10 ffiflUQr09patate 

A. (RW2-fc-Amino-2-mBth\ri.Drop^ 
propionic acid 

To 1.00 g (4.58 mmol) of 2-D-methyHryptophan in 37 mL of dioxane and 
9.2 mL of water was added 1 .4 mL (10.0 mmol) of triethyt amine and 1J51 g 

15 (5.08 mmol) of 33A and the mixture was stirred overnight at room temperature. • 
The mixture was concentrated to remove excess dioxane and acidified to pH 5 
with acetic acid. The aqueous phase was extracted three times with methylene 
chloride and the combined organlcs were washed twice with water and once 
with brine. The organic phase was dried over MgSCH and concentrated and 

20 the product was purified by silica gel chromatography (98:2:0.1 v/v/v 
CH2Cl2:MeOH:acetic acid) to give 1 .98 g of 76 A. 

B. fflM1-MethyM-H-f2-m fl ^ 

g.3^ihytiro-toqraolmid^ 
carfrarolc acfti tert-frutyl ester 
25 According to General Procedure A, 107 mg (0.49 mmol) of 4-{2-keto-1- 

benzlmIdazolInyt)-piperidine and 200 mg (0.49 mmol) of 76A were coupled 
and the product was purified by silica gel chromatography (94:6 v/v 
CH2Cl2:MeOH) to give 1 .87 g of 76B. 

C. fRl2-Amino-N-f1-f2-methYl-im^ 
30 2.3-dihvdro-ben2olm1dazoM-vllDta^ 

idfluonacfilata 

To 187 mg (0.31 mmol) of 76B at 0°C was added 2 mL of cold TFA and 
the mixture was stirred for 1 h at 0°C. The mixture was concentrated and 
coevaporated once from methylene chloride and twice from toluene to give 180 
35 mg of the title compound as a solid. 

1 H NMR (CD30D, 250MHz) (mixture of rotamers) (partial) S 8.32 (d, 
0.5H), 7.50-7.57 (m, 0.5H), 7.44 (d. 0.5H), 5.23-5.35 (m, 0.5H), 5.18-5.20 (m, 
QJSH), 2.42 (s, 1.5H). 232 (s, 1.5H), 1.58-1.66 (m, 6H). 
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MS (CI, NH3) 503 (MH+) 

Example 77 

(RyPiDeridlne-4-carboxylic acid (1 -H HHndoi^vlmfithvlV2-oxo-2-[4-fg'Phenvl- 
benzoimldazoM -yn-piperid in.1 ■yn-ethvlV>flr T1 r^ ff hydrochloride 
5 A. PiDBridine>1.4-dicarbQXvllc ari d tert-butvl ester 2.5-riloxo-PYnrQ»din- 

To 15.0 g (65.4 mmol) of piperidine-1 ,4-dlcarboxyllc acid mono-tert-butyl 
ester was added 1 50 ml of methylene chloride and 20 mL of DMF. To the ' 
stirring solution was added 9.30 g (78.5 mmo!) of N-hydrbxysucclnimlde 

10 followed by 15.0 g (78.5 mmol) of DEC, and the mixture was sti rred overnight at 
room temperature. The reaction mixture was diluted with ethyl acetate and 
washed twice with 10% citric acid, four times with a saturated aqueous sodium 
bicarbonate and once each with water and brine. The solution was dried over 
MgS04 and concentrated to give 20.4 g of 77A as a white solid. 

15 B. f m-441 -CarboxY-2-H H-lndol-3 -vl>-ethv1carbamovl1-prDeridlne'1t 

rertoxylfc acid tart-tartyl ester 

A mixture of 2.04 g (6.28 mmol) of 77A, 2.00 g (6.28 mmol) ot D- 
tryptophan trtfluoroacetate and 1.16 g (11.5 mmol) of triethylamine In 120 mL of 
dioxane and 30 mL of water was stirred at room temperature for 17 h. The 

20 reaction mixture was concentrated to remove excess dioxane and then was 
diluted with water. The aqueous portion was extracted four times with 
chloroform and concentrated. The crude product was purified by silica gel 
chromatography (9:1 v/v CHCterMeOH) followed by (36:4:1 v/Wv 
CHCl3:MeOH:acetic add) to give 0.87 g of 77B. . 

26 C. (RV^1-/1H>ln dol>3-ylmethvn-2K>xo-244-fe-nhenvl-benzQlm!ciaZ0lT 

l.yft.ptpeririin-1-^ add 

According to General Procedure A, 100 mg (0.36 mmol) of SOD and 
1 50 mg (0.36 mmol) of 77B were coupled and the product was purified by 
silica gel chromatography using a gradient etution of 75% ethyl acetate in 
30 hexane to 100% ethyl acetate and 144 mg of 77C was isolated as a white 
solid. 

D. (RyPiparidine-^ carboxvllc acid (1-f1H-lndol-3-vlmethv1V2-OXO-2-f4> 
f g- phanyl-bengolmidazoM >y !VpiDeridin-1-yn-ethvn-amldQ hydrochloride 

To 144 mg (021 mmol) of 77C in 2 mL of ethanol was added 4 mL of 
35 concentrated HCI and the mixture was stirred at room temperature for 30 min. 
The solution was concentrated and then coevaporated several times from 
ethanol. The residue was crystallized from methanol/ethyl acetate and the 



Printed from Mimosa 10/13/1997 14:01:34 page -131- 



WO 96/38471 



FO7IB*5ro0410 



-130- 

precipitated product was collected by filtration to give 140 mg of the title 
compound as a white sotid. 

MS (CI, NH3) 576 (MH+) 

Example 7B 

5 (RVPiperidine-4-carboxvllc add f1-naphthaien-1-vlmett)yl>2-oxo-244>f2-oxo> 
2.3>dIhvdro>bQn2olmidft^ol-1-yn-p}DeridiM>yfV 

ettiyft-amldQ hydrochloride 

A. 4.(1-Carfaoxy;2-naphthalen-1 -vl-ethvlaminoVDiperidine-1-carboxyllc 

acid tert-frutyl ester 

10 To 200 mg (0.607 mmol) of plperidine-1,4-dicartooxyllc acid mono-tert- 

butyl ester in 5 mL of dioxane and 1.2 mL of water was added 0.186 mL (1.33 
mmol) of triethylamine and 198 mg (0.607 mmol) of D-3-(1'-Napthyl)alanlne 
and the mixture was stirred overnight at room temperature. Excess solvent was 
removed by concentration and the residue was diluted with water and acidified 

15 to pH 5 with acetic acid. The solution was extracted three times with methylene 
chloride, and the combined organics were washed twice with water and once 
with brine. The organic portion was dried over MgS04 and the product was 
purified by silica gel chromatography (96:4:0.1 v/v/v methylene 
chloridermethanotecetic add) to give 132 mg of 78 A. 

20 : B. (RM1-Ngphthqlen-1-ylmeft^ 
tanzpimWreoH-yl)-plperi^ 
arid tert-birtyl ester 

According to General Procedure A, 132 mg (0.32 mmol) of 78A ami 70 
mg (0.32 mmol) of 4-(2-ketD-1-benzImidazolinylHripericfine were coupled and 

25 the product was purified by silica gel chromatography (96:4 vN methylene 
chloride ^nethanol) to give 132 mgof78B. 

C. (R)>PipBridinB-4-carboxync add f 1 -naphthalan -vlmethv1^-oxo-2> 

f4-(g^xp-g.3^ihvdfoHt?gr^ 
hydrpphlorlde 

30 To 132 mg (0.21 mmol) of 78B dissolved In ZJS mL of ethanol was 
added 0^5 mL of concentrated HQ at 0°C. The ice bath was removed and the 
solution stirred for 1 h. the mixture was coevaporated from methanol end then 
methylene chloride to give 102 mg of the title compound. 

1HNMR(CD30D, 250MHz) (mixture of rotamers) (partial) S 823 (d, 

35 0.5H), 8.18 (d, 0.5H), 7.79-7.92 (m, 2H), 7.46-7.68 (m, 3H), 7.37-7.44 (m, 1H), 
7.14-727 (m, 1H), 7.02-7.13 (m, 2.5H), 6.73 (d, 05H) t 5,38^5.48 (m, 0.5H), 
5.26-5.36 (m f 0.5H). 
MS(a,NH3) 527 (MH+) 
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Example 79 

f Ffr?- Amtnn-N-d -f 1 H^ndol^vim ftt iiyt^2^-fm ornh o 1ine-4-sulfQ nvi)-3 . 4- 
dlh ydro^l HHSOQuinolin-2>vn-2>QVQ-ethvlHs obiJtvramidB hydrochloride 

s jsogMinolin-g-ylhethanpn^ 

2-Trifluoroacety»-1 l 2 f 3,4-tBtrahydrolsoquindine-7^uifonyl chloride can 
be prepared according to the method outlined by Pendleton et a!. f J. 
Pharmacol. Exp. Thar., 208 (1979) p24. A mixture of 250 mg (0.76 mmol) of 2- 
TrifluoroacetyJ-1 f 2,3.4-tetrahydro-lsoquinonne-7-sutfonyl chloride, 86 mg (0.99 
10 mmol) of morpholine and 0.3 mL of anhydrous pyridine in 1 0 mL of acetone 
was refluxed for 1 h. The mixture was concentrated and the residue dissolved 
In chloroform and washed once with water. The organic portion was dried over 
MgS04 and concentrated. The residue was purified by silica gel 
chromatography (6:4 v/v hexane:ethyl acetate) to give 289 mg of 79A. 

A mixture of 218 mg (0.58 mmol) of 79A and 90 mg (0.65 mmol) of 
potassium carbonate In 10 mL of methanol was stirred at room temperature for 
3 h. The mixture was concentrated and the residue was purified by silica gel 
chromatography (18:2:1 vtvN ethyl acetete:methano!:triethyiamlne) to give 163 

20 mgof79B. : 

C. (RW1 -M -f 1 H-!n dol^-Ylmeth\m-247-(^ 
fffhydrtylH-lso qulnofm-g^ 

nrirttftfrfrtiyl ester 

According to General Procedure A, 136 mg (0.35 mmol) of 4C and 100 
25 mg (0.35 mmol) of 79B were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chlorofomumethanol) to give 194 mg of 79C. 

ft,^ihydrc>-iH-isMuinonn^ ^ hydrochloride 
To 141 mg (0.22 mmol) of 79C In 12 mL of ethanol was added 5 mL of 
30 concentrated HCland the mixture was stirred at room temperature for 3 h. The 
reaction mixture was concentrated to give 123 mg of the title compound as an 
off-white solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamere) (partial) 6 7.98-8.07 
(bs, 1H), 7.43^7.61 (m, 2.5H), 6.91.7.37 (m, 5H), 5.14-5.29 (m, 1H), 4.48-4.70 
35 (m, 1H), 3.66-3.78 (m, 4H), 3.29-3.46 (m, 4H). 2.84-3.07 (m. 7H). 156-1.67 (m. 
6H). 

MS(Cl f NH3) 554 (MH+) 
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Example 80 

(RlPiperidlne-4-carfaoxvlic ac|d [2^3.4>dihvdro-imsoQutnQ iin-2-vlV1> 
naphthaten>2>vlmethyU ^>oxo>ethyll-amide hydrochloride 

A. (Ry4-(1-Carboxv-2-naphthalen-2-v]^ 

5 carftoxylic acid tefrfrwtyl ester 

A mixture of 3.08 g (9.4 mmol) of 77A, 2,03 g (9.4 mmo!) of D-3-(2- 
NaphthyO-alanine and 2.9 g (28.7 mmol) of triethylamine in 40 mL of dioxane 
and 1 0 mL of water was stirred for 72 h at room temperature. Excess dioxane 
was removed by concentration and the remaining aqueous solution was 

10 diluted with 200 mL of water and acidified to pH 5 with 10% citric add, The 
aqueous portion was extracted twice with ethyl acetate. The combined 
organics were washed twice with saturated aqueous sodium bicarbonate. The ■ 
orange oil was separated from the aqueous extracts and acidified with 10% 
acetic acid. The aqueous portion was extracted three times with ethyl acetate 

15 and the combined organics were washed three times with water, once with 
brine, dried oyer MgS04 and concentrated to give 3.7 g of a yellow oil which 
was taken up in 200 mL of ether. A white crystalline solid precipitated from 
solution and was collected by filtration to give 3.31 g of 80 A. 

B. (RM-T2-(3.4-Dlhrtro-1^^ 

20 grqxc^thV>carbamovn^iDeridne>lK»rtooxviic acid tert-buM aster 

According to General Procedure A, 95 mg (0*22 mmol) of 80A and 29.6 
mg (0.22 mmol) of 1 A3,4 f 4etrahydroisoqulnoDne were coupled and me 
resulting oil triturated with ethyl acetate/hexane to give 70 mg of 80B as a 
white solid. 

25 C. fRl-Piperidme-4-carboxyllc acid [2^3.4>d ihydro^1H>isoQulnofin-2>yn- 

.1-naDhthelerv2-vlme1hvl-2>oxo-ethvTVamlde hydrochloride 

To 70 mg (0.13 mmol) of BOB in 6 mL of ethand was added 2 mL of 

concentrated HO at room temperature and the mixture was stirred for 1.5 h. 

The mixture was concentrated and coevaporated twice from methylene 
30 chloride to give 50 mg of the title compound as a white foam. 

1HNMR(CD30D, 300MHz) (mixture of rotamers) (partial) 8 7.62-7.80 

(m, 4H) f 754-7.48 (m, 3H), 7.05-7.19 (m f 1 5H), 6.82-7.00 (m, 2.5H), 5.1 8-521 

(m, 1H) t 4.51-4.73 (m t 15H), 429-4.39 (m. 1H). 

MS (Q, NH3) 442 (MH+) 
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Example 81 

ta =BBfil MiD B ^aibB^ acid (244-(2 -c v ciormnvl-hqn7nlmWMoH-vlV 
r'pf rH n-l .Y « 1- , '-"a"htha' ° n-?*yl'" Bthv, '- 2 - nY0 ' ftthv, ^ rnlde nydrcchlorid* 
A. i.ri.Rpn?^.DiD P r'flrh4-v'V 2 ^ lnnronv| - 1H - ben70lmMMO>g 
5 A mbrture ol 530 mg (1 .90 mmol) ot 50B and 651 mg (7 56 mmol) of 

cyclopropanecarboxyllc acid were heated at 160-C tor 16h. After cooling to 
room temperature, 10 mL of ethanol was added to the reaction mixture, 
followed by the slow addition of 20 mL of 2N NaOH In 80 mL of ethanol. The . 
mixture was stirred for 30 mln at room temperature and then concentrated. The 
10 residue was dissolved In ethyl acetate and washed once each with saturated 
aqueous sodium bicarbonate and brine. The solution was dried over MgS04 
and concentrated, and the product was purified by silica gel chromatography 
using an elution gradient of 75% ethyl acetate in hexane to 100% ethyl acetate 
to give 340 mgofBlA. 

15 B . ? ^yrjr. pronvl.l-nlr>efic«n^.v H H- h «"™ imiria7n ' B hydrochloride 

To 340 mg (1.03 mmol) of 81A in 3 mL of methylene chloride at -10»C 
Was added 220 mg (1 54 mmol) of a-chloroethylchloroformate and tha mixture 
was stirred at -10°C for 50 mln. The mixture was concentrated and the residue 
dissolved in methanol and heated at 70°C for 1 h. The mixture was 
20 concentrated and dried in vacuo to give 230 rog of 81 Base light puipie solid. 

nnr ffl hn|an . ? . Y |^ttt yl.9^xn^^ MM tBIfr 

flirtyl ester 

According to General Procedure A, 80 mg { 059 mmol) of 81B and 123 
25 mg (Q.29 mmol) of 80 A were coupled and the product was purified by silica gel 
chromatography (75-55 v/v ethyl acetate:hexane) to give 60 mg of 81 C as a 
red solid. 
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D. (R^Piperidine>4-carboxyllc a rid (2-^(2>cvclopropyl-ben2olm!da2oU 
1-y1lpiparidin-1-vlM- naphthate^^ hydrochloride 

To 42 mg (0.065 mmol) of 81 C in 2 mL of ethanol was added 2 mL of 
concentrated HCI at room temperature and the mixture was stirred for 30 mm. 
5 The mixture was concentrated to give 40 mg of the title compound as a white 
solid. 

MS (CI, NH3) 550 (MH+) 

Example 62 

fR)-Piperidine -4-carboxyllc add /1>naphthalen-2-ylmethyl-g-oxo-2-r4^f2> 
10 phfi n yl>ben? 0 imida?oi^-y1)^DlDBridln-1>vn-ethyn>amlde hydrochloride 
A. mM41-Naphthaten-2-ylmethyl-2^ 
Dioeridin>1>vl1-ethvlcarfaamovn>piDeridlne»1-cart3Qxylic add 

According to General Procedure A, 95 mg (0.34 mmol) of 50D and 100 
mg (0.23 mmol) of 60A were coupled and the product was purified by silica gel 
15 chromatography using a gradient elufon of 55% ethyl acetate in hexane to 
100% ethyl acetate to give 97 mg of 82A as a white solid. 

B. (R)-PlpfirWnM-caiftQyyilc acid f1-naphthgiQP-g-ylmPthyl-2-0XQ'2- 

T4-f 2-phenvlbenzotmidazoM -vtVDlperidin-1 -vn-ethvfVarnlde hydrochloride 
20 To 97 mg (0.14 mmol) of 82A In 4 mL of ethanol was added 2 mL of 

concentrated HCI and the mixture was stirred at room temperature for 2 h. The 

mixture was concentrated to give 70 mg of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) S 7.77-8.00 

(m, 12H), 7.32-7.77 (m, 4H) f 5.18-5.38 (m. 1H), 4.68-4.89 (m, 2H), 4.10-4.36 (m, 
25 1H). 

MS(Q t NH3) 587 (MH+) 

Example 83 

mVPlDerimne-4-carboxvflc add f1-naphthalen>2-ylmathvl>2-oxo-245>rtoluenB> 
4>suifonylamino^1 .S-dlhydrr>lsoindol-2-yn-ethyf)^mlde hydrochloride 

30 A. (RWgK5-AmlnoM,3-tfhyti 

ylmpthy^xo^thylcflrfaamoylhplperidln^Vcarhoxyl^ acta tart-^myl ester 
According to General Procedure A f 47 mg (0.35 mmol) of 43C and 150 

mg (0.35 mmol) of 80A were coupled to give 150 mg of 83A. 
B. (R)-4-f 1 ^aphthalen-g^lmethyl-g-oxchg-f5>(tolueng^ 

35 sutfony1amlnoM.3.dlhyriro^Boin^^ 

cartrcxyllc add terfrfamyl ester 

A mixture of 150 mg (0.28 mmol) of 83A, 61 mg (0.32 mmol) of p- 
toluenesulfonyl chloride and 39 mg (0.32 mmol) of 4-dlmethytaminopyridlne 
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was stirred at room temperature overnight The mixture was diluted with 
methylene chloride and washed twice each with 10% HCI, saturated aqueous 
sodium bicarbonate, and brine, dried over MgS04 and concentrated. The 
product was purified by silica get chromatography using a gradient elution of 
5 75% ethyl acetate In hexane to 2% methanol In ethyl aoetate to give 50 mg of 
83B. 

C. (^VPiperidin^^ carbowlic acid (1-naPhthalenrg'VlmqthVl^-QXQ^ 
[fi-ftnfr ^nfl^-Rii lfonylam lnoll .3-dlhvdn>isolndpl'2-vn'ethvlVamlde 

hydrochloric^ 

10 To 50 mg (0.07 mmol) of 83B in 4 mL of ethanol was added 2 mL of 

concentrated HCI and the mbcture was etirred at room temperature for 3 h. The 
mixture was concentrated and the residue was crystallized from 
ethanol/hexane to give 25 mg of the title compound 

*H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 8 8.56 (d, 

.15 1H), 7.72-7.89 (m, 5H) f 7.57-7.68 (m, 2H), 7.39-752 (m, 5H) f 724-7.31 (m, 2H), 
6.91-7.16 (m, 3H) f 4.49-4.73 (m, 2H), 4-36-4.47 (m, 1H), 2.47-2.68 (m, 2H) f 239 
(6,3H). 

MS (CI, NH3) 598 (MH+) 

Example 84 

20 (R)-Piperidina-4^carfaoxvli r acid [1-/5>b fi n7nyiamlno>1.3-dlhvdro-lsolndo|Q^ 
nflfhon y n>241H ^"dnUa-ylVethyl]-flm 1rifl hydrochloride 

A. {m-4-fi-rg-Ami nn-i a>riihvdro-teo1ndole-2-cart)onvlV2-f1H-lndQV^ 
yl)^thYlc^rfaflmovn^ipftriri1nB>1-carbt3XV^ acid tert-butv) ester 

According to General Procedure A, 40 mg (0.30 mmol) of 43C and 125 
25 mg (0.30 mmol) of 77B were coupled to give 170 mg of 84A. 

• B. {RyMW5-Ben 7oy1amlno-1 ^hYrirrv4soirKlnl^2-cart)onvn>2-f1 H> 
indol^yt\^thy tr^^amoylV o1peridine>1-carfaoxvllc acid tert^UtVt OTter 

A mixture of 170 mg (052 mmol) of 84A, 52 mg (057 mmol) of benzoyl 
chloride and 45 mg (0.37 mmol) of 4^imethylamfnopyridine In 15 mL of 
30 methylene chloride was stirred overnight at room temperature. The reaction 
mixture was diluted with methylene chloride and washed twice each with 10% 
HCI, saturated aqueous sodium bicarbonate and brine. The organic portion 
was dried over MgS04 and concentrated. The product was purified by silica 
gel chromatography using an elution gradient of 90% ethyl acetate In hexane 
35 to 2% methanol In ethyl acetate to give 100 mg of 84B. 

- C. (R >-piparidtne-4^arfaoxylic g rid p-(S.ben20vlamino-1.3-dihvdro- 
frP^lfi-p^nnyiig-M mnriok^vllethvn-amiria hydrochloride 
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To 1 00 mg (0.1 6 mmol) of 84B in 4 mL of ethanol was added 2 mL of 
concentrated HCI and the mixture was stirred at room temperature for 1 h. The 
mixture was diluted with ethanol and concentrated. The residue was 
crystallized from ethanol/hexane to give 50 mg of the title compound. 
6 1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 8 7.91-7.99 

(m, 2H), 7.48-7.70 (m f 6H), 7.03-7.38 (m, 5H),4.68-4.80 (m, 1H), 4.4S4.59 (m, 
1H), 4.0S4.16 (dd, 1H). 2.98-3.13 (m f 2H), 2.59-Z76 (m, 1H) t 1.76-2.10 (m, 
4H). 

MS (CI, NH3) 537 (MH+) 
10 Example 85 

(RVPiperidinfi'4^artJPXYiic acid {1-naphthalQn-2*ylmeW^xo-2^Hg-QXO- 
g,3-cflhycjro-^en?;oimidMPl-1-yl^pipBrtdirh1>yn- 

ethyllamftte hydrochloride 

A. (R)^1>NaDhthalen-2-vlmeth^2^XQ-244-r2^xo-2.3^lh^r^ 

19 benzoimidazoM-yn^iperidirvl-vn^th^^ 

acldtert-fautyl astec 

According to General Procedure A, 225 mg (0.53 mmol) of BOA and 
117 mg (0.54 mmol) of 4-(2-keto-l-benzlmldazolinyl)plperidine were coupled 
and the product was purified by silica gel chromatography using an elution 

20 gradient of 1% to 3% methanol in methylene chloride to give 178 mg of 85 A. 

B. fRl-Piperidine-4-carboxyltc acid (1-naphthalen>2>ylmethy1-2>oxQ-2- 
f4>f2^xo>2.5^ih\^ro>benzolmida2Ql-1.vlVDlperidln>1>yl^h^Vamlde 

hydrochloride 

To 185 mg (026 mmol) of 85A In 3 mL of ethanol was added 1.5 mL of 
25 concentrated HQ and the mixture was stirred at room temperature for 3 h. The 
mixture was concentrated to give 117 mg of the title compound as a solid. 

. 1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 8 7.70-7.89 
(m, 4H) ( 7.37-7.50 (m f 3H), 722-729 (m, 0.5H0, 650-7.04 (rn, 3H) f 6.68 (d, 
0.5H), 5.25-5.36 (m, 1H), 4.67-4.74 (m, 1H), 4.38-4.50 (m. 1H), 4.11-4.32 (m, 
30 1H). 

MS(CI.NH3) 527 (MH+) 

Example 86 

(RUPipBrid'rna-4-carboxyflc add [1-(7*ethylstJlfamoy1-3.4>dfhvdrrv1H> 

teWMinolin^2-cftrt>onylV2-'(l H-indo^yp-ethythamlde hydrochloride 

35 A. 2-TriflucroacetvM2.3.4-tetrahvdn^^ acid 

2-Trifluoroacetyl-1 > 2^Atetmhydro-isoquinoline-7-sulfonyl chloride can 
be prepared according to the method outlined by Pendleton et al., J. 
Pharmacol. Exp. Ther., 208 (1979) p24. A mixture of 295 mg (0.90 mmol) of 2- 
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Trtftuoroacetyl-1,2,3,4-tBtrahydro-isoqulnolii^-7-sulfonyl chloride, 95 mg (1.17 
mmol) of ethylamine hydrochloride and 0.3 mL (2.15 mmoi) of triethytamine In 
1 0 mL of acetone was refluxed for 1 J5 h. The reaction mixture was filtered and 
concentrated and the product was purified by silica gel chromatography (6:4 
5 v/v hexane:ethyl acetate) to give 283 mgofflBA. 

B. 1-^5 ^Tetrahydro>isoquinol me>7>su!fonic acid ethvlamide 

To 225 mg (0.67 mmol) of 86A and 104 mg (0.75 mmol) of potassium 
carbonate In 10 mL of methanol and 0.5 mL of water was stirred at room 
temperature for 3 h. The mixture was concentrated to give 335 mgof86B. 
-10 C. fRWU1-r7-ElhYlsutfflmoYl-a 4-dihvdro ~1 H>isoquinolinfl-2-carbonvlV2» 

(lH^ndol^yl)-ethvlcarbamovn'plperidine>1-cartioxvlic add tert-butvl estflT 

According to General Procedure A, 145 mg (0.35 mmol) of 86B and 85 
mg (055 mmol) of 77B were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chloroformzmethanol) to give 68 mg of 86C. 
15 D. (R >Piperidine-4 ^arboxync acid T1-f7-ethvlsulfam0Vl-3 l 4'dlhVc<rP'1H- 

^n qulnoHne-g^rbonvn ^riH.1ndol-3-v»Vethvn>amlde hvdrPChlQridS 

To 68 mg (0.1 1 mmol) of 86C In 6 mL of ethanol was added 2.5 mL of 
concentrated HCt and the mixture was stirred at room temperature for 5 h. The 
reaction mixture was concentrated to give 62 mg of the title compounds as a 
20 tan solid. 

*H NMH (CD3OD, 300MHz) (mixture of rotamere) (partial) 6 7.96-8.02 
(bs. 0.5H), 7.62-7.53 (m, 0.5H). 7.52-7.61 (m, 2H), 6.91-7.37 (m, 5H), 5.09-5.20 
(m, 1H), 4.42-4.70 (m, 1H) # 1.00-1.11 (m, 3H). 
MS(C1,NH3) 538 (MH+) 
25 Example 87 

(ft)-P-Amino^4l-r7^th Yl^ 

(iH4ndnt^-eihvn-isobutvramide hydrochloride 

A. (RHHI^-Ethy ^femn^^ 
p-^mnrioia-vn^thvlrarfaam^^ add tert-butvl ester 

30 According to General Procedure A, 136 mg (0.35 mmol) of 4C and 85 mg 
(0.35 mmol) of 86B were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chloroformOTethanol) followed by (9:1 v/v 
chlorofomi:methanol)toglve J 73 mgof87A. 

B. (Ryg-Amino-N-TI 47>ethv)su HamQVl-3.4-dihvdro-1 msOQUlnollnP-g- 
35 r^fh Q n yiy2>fiH -<ndoUa-vi^thvlVisobutvramide hydrochloride 

To 62 mg (0.10 mmol) of 87A in 6 mL of ethanol was added 25 mL of 
concentrated HCI and the mixture was stirred at room temperature for 5 h and 
then concentrated to give 56 mg of the title compound as an off-white solid. 
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1H NMR {CD30I3, 300MHz) (mixture of rotamers) (partial) 8 8.28-8.41 
(bs, 0.5H), 7.42-7.59 (m, 2H), 6.85-7.07 (m, 5H), 5.19-5.25 (m, 1H), 4.39-4.68 
(m, 2H), 2.71-2.87 (rn, 2H). 1.40-1.63 (m, 6H), 0.92-1.06 (m, 3H). 
MS (&, NH3) 513 (MH+) 
5 Example 88 

(m-243-MH-lndol-3^^ 

letrahvdroisoQuinoline-6-carhnyylic acid ethvlamlde hydrochloride 

A. 3.4-Dihvdro1H-}soQuinQlin^2.^dlcarboxv1lc acid 2-tert-butvt esta r 
To 1 .20 g (4.1 mmol) of SC in 36 mL of methanol was added 0.62 g (4.5 

10 mmof) of potassium carbonate and the mixture was heated at reflux for 7 h. 
The product was purified by silica gel chromatography (9:1 v/v 
chlorofonmrmethanol) to give 1.49 g of 88A. 

B. 6-Ethvtcaftamo^-3.4^ihyrircy1H-tsoQUlnollne-2^itoxviic add tery 

15 According to General Procedure A* 650 mg (2.34 mmol) of 88A and 

191 mg (2.34 mmol) of ethylamlne hydrochloride were coupled and the 
product was purified by silica gel chromatography (39:1 v/v 
chlorofomCTiethanol) followed by (1:1 v/v ethyl acetatermethanol) to give 566 
mg of 88B. 

20 c. i,2 < 3 l 4-T^trfihydro^sw»lnQnrie>6^rt?p?^io pgtd pttrvtamirie 
hycJrpphlgricfo 

To 493 mg (1.62 mmol) of 88B In 30 mL of ethanol was added 125 mL 
of concentrated HCI and the mixture was stirred at room temperature for 5 h. 
The mixture was concentrated to give 384 mg of 88C as a white solid. 
25 D. (RM-f1-f6-Ethvlcarfaamoyl-3.4-dihvdrD-1H-isoQulnoline^ 

rarbomriV2-t1H-irKiol-3^ add tarf- 

frMtyl ester • 

According to General Procedure A, 99 mg (0.41 mmol) of 88C and 170 
mg (0.41 mmof) of 77B were coupled and the product was purified by silica gel 
30 chromatography (39:1 v/v chloroform :rnethanoI) followed by (9:1 v/v 
chtoroformrmethanol) to give 107 mg of 88D. 



35 
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E. (m-2^3-(1H-tndd^^ 

4-tfitfahvdroisoqufnQnne-6-carbQxyllc add ethytamlde hydrochloride 
To 66 mg (0.1 1 mmol) of 88D in 6 mL of ethanol was added 2.5 mL of 
concentrated Hd and the mixture was stirred at room temperature for 5 h. The 
5 mixture was concentrated to give 56 mg of the title compound as an off-white 
solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 6 7.52-7.60 
(m, 1.5H), 7.38-7.45 (m, 1H), 7.24 (d ( 0.5H), 5.11-5.24 (m, 1H), 4.40-4.69 (m, 
1.5H), 4.04-4.13 (m, 0.5H), 1.13-1.24 (m, 3H). 
10 MS (Cl ( NH3) 502 (MH+) 

Example 89 

(RU2^3-Naphthalerv2-vl-2^ 

tetrahydrQ^soQulnoline-6-carbQxvnc add ethvlamide hydrochloride 
A. 4.[2-(6>Ethvlcarbamovl^.4-dlhvdro-1H-lsoQulnolln-2-vn-1- 
15 naphthafen-2-vlmethvl-2-oxo-ethvlca^ add 

According to General Procedure A, 96 mg (0.40 mmol) of 88C and 170 
mg (0.40 mmol) of 80A were coupled end the product was purified by si Ilea gel 
chromatography (39:1 v/v chlorofonmrmethanol) to give 88 mg of 89A. 
B. (Rlg^Napht halen-2-Yt^^ 
20 1.2.3.4»tBtrah ydro>lsoqulno!lna>6-carb oxyllc add ethytamlde hydrochloride 
To 61 mg (0.10 mmol) of 89B in 6 mL of ethanol was added 2.5 mL of 
concentrated HQ and the mixture was stirred at room temperature for 5 h. The 
reaction mixture was concentrated to give 58 mg of the title compound as an 
off-white soDd. 

25 1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) S 7.46-7.76 

(m, 4.5H), 7.09-7.43 (m, 55H), 5.08-5.32 (m, 1H), 1.09-1.24 (m, 3H). 
MS (CI, NH3) 513 (MH+) 

Example 90 

fRyg-Dimethy1amino.N41-naD 
30 dlhydro4)en2olmldazoM-vl)-p^ hydrochloride 

A. tBHJMmsttnJ^^ 

p.fl^yrirrvhBnzoimidazoM-vn^^^^ 

hydrpphloride 

To a solution of 92 mg (0.17 mmol) of 35D in 2 mL of methanol was 
35 added 127 mg of powdered 3A sieves, 12 mg (0.40 mmol) of 37% w/w 
formaldehyde, 27 mg (0.43 mmol) of sodium cyanobordhydride and 103 -mg 
(1 .72 mmol) of acetic add. The mixture was stirred for 60 h at room 
temperature and then filtered through celite and concentrated. The residue 



Printed from Mimosa 10/13/1997 14:01:34 page -141- 



PCTflB95/004JO 

WO 96/38471 

-140- 

was dissolved in ethyl acetate and washed three times with 1N NaOH, once 
with water and once with brine, dried over MgS0 4 and concentrated. The 
resulting oil was triturated to give 39 mg of the title compound as a white soBd. 
1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) S 7.68-7.89 
5 (m, 4H), 7.42-754 (m, 4H) r 6.90-7.08 (m, 3H), 5.32-5.47 (m, 1H), 4.684.77 (m, 
1H), 4.334.51 (m, 1H). 4.16-4.28 (m. 1H), 2.64 (d, 3H), 2.34 (d, 3H). 
MS(CI,NH3) 529 (MH+) 

Example 91 

10 y| ^ippririin-i-yiVflth V r}.a-m6 m vl- hi»rtfTaml dflhvdroch^ 

A. (Bo.Amino.»fi H-inrtniAdipronionlc acid methyl ester 

To 9.65 g (305 mmot).o1 4A In 40 mL of ethanol was added 20 mL of 
concentrated HCI and the mixture was stirred at room temperature for 2.5 h. 
The mixture was concentrated and the residue was diluted with ethyl acetate. 
15 The mixture was washed twice with saturated aqueous sodium bicarbonate 
and once with brine, dried over MgS04 and concentrated to give 5.12 g of 91 A 
as a yellow oil. 

B. (RVg-f:Mert-Rirtoxwrerbon yian^ no -^^ 

lndnl-3-yn-propionlc acid 
20 :According to General Procedure A, 2.01 g (9.2 mmol) of 91A and 2.00 g 
(9.2 mmol) of 3-tert-Butoxyc»rt)onvlarninc>-3-meihy»-butyric acid were coupled 
to give (R)-2-(3-tert-Butoxycfflt>onylamirio-3-m 

3-yl)-proplonic acid methyl ester. The crude ester was hydrolyzed according to 
General Procedure D to give 3.53 g of 91B as a white solid. 
25 c. f R >-f9-rg-(lH.inHnl -ft.yn-1 4 4.fj?^hpnvl-ben7nimidazol-1 -vl)- 

plport^ ^^rhonvn-P th yifiattMmoviVi , i-f»tnBthN4^thvn-cnmamlc acid tart- 
putyl ester 

According to General Procedure A 350 mg (15 mmol) of 91B and 510 
mg (1.3 mmol) of SOD were coupled and the product was purified by silica gel 
30 chromatography using a gradient of 60% ethyl acetate In hexane to 100% ethyl 
acetate to give 180 mgof91C. 

. D. (p)-n-Amino-N-fl-r1H.lndol-3 - y | m°^y»- g ^^ ? - f ^ f2 - phef ^ 
tTftn ^m |ri fl youi-xrit-Dl D P ririin.i-yiv^thvn-^mBihvi.burvmmlde hydrochloride 

To100 mg (027 mmol) of 91C in 3 mL of ethanol was added 2 mL of 
35 concentrated HQ and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated and precipitated from ethanol/hexane to give 125 
mg of the title compound as a white soBd. 
MS(CI,NH3) 564 (MH+) 
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Exampte 92 

fRI-Piperidinew^rboxylic add (244-f3-mem\ri-g^xo-2.3-dih\rtrfr 

benralmidaroH-y))-p^ 

amMe hydrochloric 

5 A. 4-(2-QxQ-2.3Htihyctrp-be^ 
fiPlcjtert-bMtyjggfer 

To a mixture of 1 .00 g (4.6 mmol) of 4-(2-koto-1 -benzimldazollnyl)- 
piperidine and 1.00 g (4.6 mmol) of 4-cfimethylamlnopyridine in 20 mL of 
methylene chloride at 0°C was added 80 mL of di-tert-butyl dfcarbonateln 80 

10 mL of methylene chloride dropwise over 30 mln. The mixture was allowed to 
warm to room temperature and stirred overnight The mixture was washed 
three times each with 10% HCI, saturated aqueous sodium bicarbonate and 
brine, dried over MgS04 and concentrated. The residue was purified by silica 
ge! chromatography using an elutlon gradient of 50% ethyl acetate In hexane 

15 to 100% ethyl acetate to give 1.16 g of 92A. 

B. 4-(3>Methy1-2>oxo-2.3-dlhydro-benzolmida2oM-yl>-plpertdln^1 - 

sarfamaflc add tert-butyl ester 

To 390 mg (1.2 mmol) of 92Ain3mLof DMF was added 47 mg(1.2 
mmol) of sodium hydride (60% dispersion in mineral oil), followed by 620 mg 
20 (37 mmol) of iodomethane and the mixture was stirred for 72 h at room 
temperature. The mixture was diluted with ethyl acetate and filtered. The 
filtrate was washed twice with brine and concentrated to give 400 mg of 92B. 

C. 1-MPthyi^lperidin^yH.3^ 

hydrochloride 

25 To 400 mg (12 mmol) of 92B in 6 mL of ethand was added 3 mL of 

concentrated HCI and the mixture was stirred at room temperature for 1 JS h. 
The mixture was concentrated to give 330 mg of 92C as a white solid. 

D. (RM2W3-Methyi-2^^^ 
piPQridiM-yfr1-naphthrien-2-y^ 

so carboxylic add tefrbutyl ester 

According to General Procedure A, 100 mg (0.37 mmol) of 92C and 

159 mg (0.37 mmol) of BOA were coupled and the product was purified by 

sDica gel chromatography using an elation gradient of 100% ethyl acetate to 

4% methanol in ethyl acetate to give 120 mg of 92D. 
35 E. (RVPiperMinM^Tboy^c acid {g^4-(3-methyKg-oxo-g.3^ihyilr^ 

ben^QlmldwH-vltaiperid^ 

pmidft hydrrehlPrtdfl 
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To 120 mg (0.19 mmol) of 92D in 6 mL of ethanol was added 2 mL of 
concentrated HCI and the mixture was stirred at room temperature for 1 £ h. 
The mixture was diluted with ethanol and concentrated, and the residue was 
crystallized from ethanol/hexane to give 45 mg of the title compound. 
5 1 H NMR (CD30D, 250MHz) (mixture of rotamers) (partial) 5 7.79-7.99 

(m, 4H), 7.43-7.78 (m, 3.5H), 750-759 (m, 0.5H), 7.01-7.19 (m, 3H), 526-559 
(m f 1H), 4.6B-4.79 (m, 1H), 4.41-4.60 (m, 1H), 4.13-4.32 (m, 1H). 
MS (CI, NH3) 540 (MH+) 

Example 03 

10 (R)-243-NaDht ha1en-2-vN2^Dlperi^^^^ 

riihydro-iH^sofndole>S-caji>ox yKc add ethviamide hydrochloride 
A a 4-Dimethvl-benzolc acid ethvl ester 

A mixture of 10.00 g (66.6 mmol) of 3,4-dimethylbenzolc add and 3 mL 
of concentrated sulfuric acid in 200 mL of ethanol was heated at 50°C for 2 h, 

15 and 65°C for 6 h. The mixture was concentrated and the residue was diluted 
with ethyl acetate and washed twice each with brine, saturated aqueous 
sodium bicarbonate, and brine. The solution was dried over MgS04 and 
concentrated to glva12.0 g of 93 A. 

B. a^is-bromomethyUbenzolc add ethvl ester 

20 A mixture of 12.0 g (67.3 mmol) of 93A, 26.10 g (146.6 mmol) of N- : 

bromosucclnlmide and 130 mg (0.79 mmol) of 2£ , -azobis(isobutyronttiite) In 
130 mL of carbon tetrachloride was heated at reflux for 17 h. After cooling to 
room temperature, the mixture was filtered and concentrated to give 22.0 g of 
93B a9 a yellow oil. 
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C g,3-Dihycjrp-1H-i?^ol^5-carbn)cyl|o Ffild ethyl ester 
To 22,0 g (65.4 mmol) of 93B In 150 mL of benzene was added a 
solution of 7.87 g (734 mmol) of benzylamlne and 15.27 g (151 mmol) ol 
ttiethylamine In 50 mL of benzene dropwise over 30mln, and the mixture was 

5 then refluxed for 18 h. After standing at room temperature for 24 h, the mixture 
was filtered and the filtrate washed once each saturated aqueous sodium 
bicarbonate and water. The solution was dried over MgS04 and concentrated. 
The crude 2-Benzyi-2,3Kfihydro-lHHsoindole-5-cart)oxyflc acid ethyl ester was 
dissolved in 100 mL of ethanol and 20 mL of water and 2.00 g of 1 0% 

10 palladium on carbon was added. The mixture was hydrogen ated for 18 h at 45 
psi, filtered and concentrated and the residue was purified by silica gel 
chromatography using an elution gradient of 100% ethyl acetate to 10% 
diethytamtne in ethyl acetate to give 220 mg of 93C. 
D. 242^tt4ert^utowc*rbonyi-Dlperidin 

15 na phthalen-2- yl-pmDlonvn-2-3-dfhyd^ acid ethvt 

fiSlfil 

According to General Procedure A, 200 mg (1.05 mmol) of 93C and 
446 mg (1.05 mmol) of 80A were coupled to give 460 mg of 93D as a brown 
solid. 

20 E. my2^24f1-tert-Butoxyrarton^ 

naphthal6n-2»yl-proDlon^ 

carfroxyllc arid 

To 410 mg (0.68 mmol) of S3D In 50 mL of ethanol containing 1 .05 mL 
of 2N NapH was stirred overnight at room temperature. The mixture was 
25 concentrated and the residue partitioned between chloroform and 10% HCL 
The layers were separated and the aqueous portion was extracted twice with 
chloroform. The combined organics were concentrated to give 350 mg of 
93E. 

F. 4^g-(5-E1hyicarban^ 

30 yimethyt-2^xo-eth^cait}amovfl^ipeTidin^1^rfaox^ic acid tert-butvl ester 

According to General Procedure A 350 mg (0.61 mmol) of 93E and 50 
mg (0.61 mmol) of ethylamlne hydrochloride were coupled and the product 
was purified by silica gel chromatography using a gradient ol 100% ethyl 
acetate to 4% methanol in ethyl acetate to give 40 mgof93F. 

35 G. (R)-2>(3-NaDhthal9n^yl>24faiDaridlne>4>cart)onvl^minoU 

pmp ln ny |U2 ^dlhydro>1H^solndole-5^rboxvlic acid ethviamide 

hydrochloride 
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To 40 mg (0.07 mmol) ot 93F in 5 ml of ethanol was added 2 mL of 
concentrated HCl, and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated and the residue crystallized from ethanol/hexane to 
give 16 mg of the title compound as a white solid. 
5 1H NMH (CDaOD, 250MHz) (mixture of rotamers) (partial) 5 8.63 (d f 

1H) f 771-7,90 (m, 6H), 7.39-7.65 (m, 4H), 5.01-5.20 (m, 2H), 4.67-4.93 (q, 2H), 
4.48-4.59 (rn, 1H). 
MS {O, NH3) 499 (MH+) 

Example 94 

10 ffl)-1-Methyl-plperidine-4-ca rboxyltc add (1-naphthalen-2-vlmethvl-2-OXO-2-(4> 
f2-phenyl-bBn2oIm)dfl7ol-1-vlVplp eridln-1-vil-ethvlVamide hydrochloride 
A. fm-l-MQth\H>DfDeridine-4-ca rfaQxyitc add (1-naohthalen-2-ylmethyt- 
2^xo-2^-(2-pheny(-ben 2oimldazol-1-vlVolDeridtn-1-v1T-ethvlVamide 
hydrochloride 

15 To 40 mg (0.06 mmol) of 82B in 4 mL of methanol was added 40 mL 

(0.64 mmol) of acetic acid, 0.16 mL (0.16 mmol) of 1 M sodium 
cyanoborohydride In THF, 12 mL (0.15 mmol) of formaldehyde and 40 mg of 
3A molecular sieves and the mixture was stirred for 72 h at room temperature. 
The mixture was concentrated and the residue dissolved in ethyl acetate, 

20 washed twice with 2N NaOH and once with brine, dried over M9SO4 and 
concentrated. The solid was recrystallized from ethanol/hexane to give 24 mg 
of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture ot rotamers) (partial) 6 7.81-7.98 
(m, 4H), 7.40-7.76 (m, 10H) f 7.27-7 .39 (m, 2H), 524-5.38 (m. 1H), 2.37 (s, 3H). 

25 MS (Cl f NH3) 600 (MH+) 

Example 95 

f;R)-g-Amlno-N41-ben TYl2^^ 

Vyl}-ethyiT-lsobiitvramide hydrochloride 
A. (m-g-fc-tert-Butoxrarb^ 

30 phenyl jroplonifi-adri 

To a mixture of 500 mg (3.03 mmol) of D-phenylalanine and 910 mg 
(3.03 mmol) of 33A in 10 mL of water and 40 mL of dloxane was added 126 
mL (9.08 mmof) of triethylamine and the mixture was stirred at room 
temperature for 30 mln., and then heated at 30°C for 16 h. The mixture was 

35 diluted with chloroform and the aqueous portion addtfied to pH 4 with acetic 
add. The layers were separated and the organic phase was washed three 
times with brine, dried over MgS04 and concentrated to give 488 mg of 95A. 
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B. (RHH1-Pen?vl-2-QXQ-?-r4^^ 
1-vn-ethylcarbamoy!]>1-methv»-ethyfVcarbamic acid tert-btrtvl ester 

According to General Procedure A, 76 mg (022 mmol) of 95A and 60 
mg (022 mmol) of 50D were coupled and the product was purified by silica gel 
5 chromatography (7525 v/v ethyl acetaterhexanes) to give 120 mg of 95B. 

C. fffl-2-Aminc>-N-f1-ben7Yl-2^^ 

plperidin-1 'Yn-ethylVtepbtjftyrqmlct^ hytf rpchlorldft 

To 120 mg (020 mmol) of 95B In 5 mL of ethanol was added 5 mL of 
concentrated HCl and the mixture was stirred at room temperature for 40 min. 
10 The mixture was diluted with ethanol and concentrated and the residue was 
crystallized from methanot/hexanes to give 65 mg of the title compound as a 
white solid. 

1 HNMR(CD30D, 300MHz) (mixture of rotamers) (partial) 8 824 (d, 
0.5H), 7.64-7.90 (m, 8-5H), 721-743 (m, 5H), 5.17-527 (m, 0.33H), 5.02-5.09 
15 (m, 0.67H), 4.18-4.26 (m, 0.33H), 3.94-4.06 (m, 0.67H), 1.71 (s f 2H), 1.56 (s, 
3H), 1.48 (a, 1H). 
MS(C!,NH3) 510 (MH+) 

Example 96 

ffil2-AmincHN4242.methyM H-)ndol-3-vn-1 -f4>Dhflnyt-plDeridlne>1^arfaony«>- 

20 ethylHsobutyramlde twrtrochtartdp 

A. (R}-frf2-tert ; PutQxyca^ 
methyHHHntiol^yfVprcpipnte field 

To a mixture of 1 g of D-2-Methyl tryptophan (4.6 mmoi) and 151 g (5 
mmol) of 33A In 92 mL of water and 57 mL of dioxane was added 1.4 mL (10 

25 mmol) of trtethytamine and the mixture was stirred at room temperature for 16 
h. The mixture was diluted with chloroform and the aqueous portion acidified 
to pH 4 with acetic add. The layers were separated and the organic phase 
was washed three times with brine, dried over MgS04 and concentrated to 
give 1.9 g of 96A. 1 H NMR (CDCI3, 250 MHz) (partial): 5 ZA (s, 3H), 32 (dd, 

30 2H),4.6(m,1H),6.9<m,2H), 7.18 (mJH), 7-35 (bd,1 H), 7.45 (m,lH) 
MS(a,NH3) 404 (MH+) 

B. fRH1-MethvH42-(2^^ 
carbQnyt)^thylcaifrai ^ add tert-butyl estef r 

According to General Procedure A, 250 mg (0.62 mmol) of 96A was 
35 coupled to 109 mg (0.68 mmol) of 4-phenytpiperidlne and the product was 
purified by silica gel chromatography (2% MeOH-CH2Ct2) to 9 ,v * 140 mg of 
96B as a brown 03. 
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c. ta£=AmlDia^ 

Farboriyi^thvmsob utyra^ide hydrochloride. 

To 140 mg of 96B in 4 mL of ethanol was added 2 mL of concentrated ? 
HCI and the mixture was stirred at room temperature for 4 h. The mixture was 
5 concentrated to give B5 mg of the title compound after activated charcoal 
treatment and trituration of the pink solid with ether. 1 H NMR (CD3OD, 
250MHz) (partial) (mixture of retainers): 5 1 .65 (6H), 2.35(s,3H)3.8 (bd, 1H), 
4.45 (bd,1H), 5.7 (m.lH), 6.8 (d, 2H). MS (CI, NH3) 447 (MH+) 

Example 97 

10 (R)-2-Amino-N-T 1 -f4-benzvl-D ln eridin e - 1 -carbonvn-2-(1 mn dp^vlVpthylV 

teobutvramide hydrochloride 

fithylMrhamoyn-1-m^ thykethylVcarbamlc acfcLtert-butVt BSter. 

According to General Procedure A, 122 mg (0.03 mmol) of 4C was 
15 coupled to 50 mg (0.028 mmol) of 4-benzyipipericfine and the product was 
purified by silica gel chromatography (2% MeOH-CH2Cl2) to give 145 mg of 
MA as a brown oB. 1 H NMR (CD3OD, 250MHz) (partial): 8 1.4 H (15H), 3.1 (t, 
2H), 3.55 (bd, 1H), 4.3 (bd, 1H), 7,45 (d, 1H), 7.6 (d,1H). MS (CI, NH3) 647 
(MHt). 

20 B. fRyg-Amino-N^ W44)en^ 

fithyf yi^QhiityramldP hydronhtoride 

To 135 mg of 9SA In 3 mL of ethanol was added 1 mL of concentrated 

HCI and the mixture was stirred at room temperature for 4 h. The mixture was 

concentrated to give 95 mg of the title compound. 1 H NMR (CD3OD, 250MHz) 
25 (partial): 5 1.6 H (6H), 3.7 (bd, 1H), 4.3 (bd, 1H), 5.1 (m, 1H). 7 A (d. 1H), 755 

(d,1H). MS(CI # NH3) 447 (MH+). 

Example 98 

hyctmohPride 
30 a. h 1 ^^ 1 "- 1 ^ 01 ^ 1 ™^ ^^^ 

Pth ylcarbamo^ yi>methvl-ethvlVcarbamic acid tert-butvl Wter 

Using General Procedure A, 4-phenylplperidine (150 mg, 0.93 mmol) was 
coupled with 4C (362 mg, 0.93 mmoi) and the product was purified on silica gel using 
a gradient of 50% EtOAc/hexanes Id 75% EtOAc/hexanes to give 530 mg of a white 
35 solid. 1H NMR (CDCB, 250 MHz) (mixture of rotamers): 6 8.15 (s, 1 H), 8,05 (s, 1 H), 
7.78 (d, 1 H), 7.64 (d, 1 H), 725 (m, 1 H), 725 (m, 14 H), 6.80 (d, 2 H), 526 (m, 2 H), 
5.0 (bs. 2 H), 432 (rn, 2 H),435 (m, 2 H), 3.18 (m, 4 H), 2.4 (m, 4 H), 1 .68 (s, 6 H), 1.58 
(s, 3 H), 1.55 (s, 3 H), 1.50 (s, 18 H): MS (CI, NH3): 534 (MH+). 
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B- ( R^2-Amino-N.p>.(1 H-indol-a -yl^-f4-nhenylpiperimnB.1 -carbonvn-ethvn. 
isobutvramlde hvdrochorida 

The product from step A (514 mg) was deprotected according to General 
Procedure C to give 430 mg of the title compound as a white solid. 1 H NMR (CD3OD, 
5 250 MHz): 5 7.55 (m. 1 H), 732 (m, 1 H), 7.05 (m, 7H, 6.75 (d, * H), 5.18 (m, 1 H), 5.18 
(m, 1 H), 4.45 (m, 1 H), 3.B5 (m, 1 H), 3.12 (m, 2 H). 2.4 (m. 2 H). 1.55 (s, 12 H), 1.4 (s, 3 
H); MS (CI, NH3): 434 (MH+). 

Example 99 

iRlS-Amlnn-N-rg-fS-fluonvlH-lndol- a-yl)^^ 
10 (sobutyramlde hydrochoride 

. A. (1 -(1 -/RM5- fluoro-1 H-lndol-3-vlmethvl^2^xo.244^henvl-oiDef1din-1-vn- 
ethylcarbamo yl1-1-mfithvt-flthyl)-carfaamlc acid tert-buM ester 

Using General Procedure A, 4-phenylpiperidine (20 mg, 0.123 mmol) was 
coupled with 33B (50 mg, 0.123 mmol) and the product was purified on silica gel 
15 using a gradient of 75% EtOAc/hexanes to 100% EtOAc to give 60 mg of 99A as a 
white solid. 1H NMR (CDCB, 250 MHz): 5 8.55 (m, 1 H), 7.45 (m, 6 H), 7.0 (m, 1 H), 
6.9 (d, 1 H), 5.3 (m, 1 H), 5.1 (m, 1 H), 4.7 (m, 1 H). 3.78 (d, 1 H), 3.2 (m, 2 H), 2.5 (m. 2 
H), 1.55 (s, 3 H), 1.50 (8, 9 H), 1.35 (s, 3 H); MS (CI, NH3): 552 (MH+). 

B. mi.g-AmlfvvN .fg^-fluoro-1H.lndo1.3->4W4.phenvtplparidin6.1^arborwn. 
20 ftttwIUsnhirtwamttto hyrirnehorida 

The product from 99A, (60 mg), was deprotected according to General 
Procedure C to give 50 mg of the hydrochloride salt of the title compound as a white 
solid. 

1 H NMR (dMWIeOH. 300 MHz): 6 7.25 (m, 7 H), 6.85 (m. 2 H), 5.2 (m, 1 H), 4.5 
25 (m, 1 H), 3.9 (d, 1 H), 3.1 (m, 1 H), 234 (t, 1 H), 23 (m, 2 H), 1 39 (s, 12 H), 1.45 (8, 3 
H); MS (CI, NH3): 452 (MH+). 

Example 100 

( R1-2.Amlno.N-r2.he nyyls t iHarwl.1 -M-phenvl-plparidlne-l -carbonvlV-ettivn. 
Isobutyramlde hydrochloride 
30 A f1-rR^-Ben2 yi«ilfanylmBm^-2-oKO-2-f4-Dhenvl-PiDeridln.1-vn-ethvn- 

carbamlc add tart-butyl ester. 

According to General Procedure A, 400 mg (128 mmol) of N-t-BOC-S- 
benzyl-D-cystelne and 206 mg (1.28 mmol) of 4-phenylpiperfdlne were 
coupled and the product purified by silica gel chromatography (9:1 vAs 
35 CHCl3/MeOH) to afford 572 mg of 100A. 

1 H NMR (CDCI3.250 MHz) 5737-7.13 (m, 10H), 5.49 (dd, 1H), 431 (dd, 
1H), 4.73 (d, 1H), 3.91-3.71 (m, 3H), 3.14-2.92 (m, 1H), 2.80-2.55 (m, 4H), 1.91- . 
133 (m, 4H). 1M (s, 8H). MS (CI, NH3) 456 (MH+) 
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B. (R)-2-Amlno-a-benzy<smtanyM-f4-pheny t-pipBridin-1-vn-DfDDan-1- 

ona. 

According to General Procedure B, 514 mg (1.13 mmole) of the product 
from 100A was deprotected to afford 445 mg of 100B. 
5 1 HNMR (CD3OD 250 MHz) 8 7.44-7.14 (m, 10H), 4.60 (d, 1H), 4.48 (dd, 

1H), 3.89 (d, 1H), 3.87 (s, 1H), 3.68-3.63 (m, 1H), 3.21-3.01 (m, 1H), 236-2.73 
(m, 4H). 1.88-1.73 (m, 2H), 1.67-1434 (m, 2H). MS (CI. NH3) 355 (MH 4 ) 

C. (1 -H -rR\-Ben 7Vlsulf anvlTn6lhyl-2-oxo-2-f4-Dhenv1-DiDeridln-1 -vil- 
est* ibamoyn-1-memvl-eth^-carbamfc add tert-PUtvl ester. 

10 According to General Procedure A, 7B mg (0.38 mmot) of N-t-Boc-a- 
methylaianine and 150 mg (0.38 mmol) of 100B were coupled and the product 
purified by silica gel chromatography (19:1 v/v CHCl3/MeOH) to afford 212 mg 

of 100C. 

NMR (CDCI3 250 MHz) 6 737-7.04 (m, 10H), 6.06 (dd, 1H), 436 (s, 
15 1H). 4.70 (d. 1H), 3.85-3.69 (m, 3H), 3.11-2.88 (m, 1H), 2.85-Z77 (m, 1H), 2.74- 
2.58 (m, 3H), 1.89-1.74 (m, 3H), 1.63-134 (m. 2H). 130 (s. 3H), 1.49 (s, 3H). 
1 .42 (s, 9H). MS (CI, NH3) 540 (MH+) 

D. rR\.P.Am<ttft.N.t1.henzvlsulfanylrnAttiyl.g^*o.g^4.phenvl-DiDet1dln-1-v<V 

ethyiHwbutYramtdg hydrpcMorMft. 
20 The product from 100C (153 mg, 038 mmol) was dissolved in 4 mL of 
ethanol and 2 mL of concentrated HO were added and the mixture stirred at 
room temperature for 4 h. The mixture was concentrated, azeotroped 3X with 
MeOH and 2X with methylene chloride to give 124 mg of the title compound as 
a white solid. 

25 1 H NMR (CD3OD 250 MHz) 6 7.37-7.19 (m, 10H), 4.97-4.95 (m, 2H), 

4.68 (d, 1H), 3.81-3.78 (m, 3H), 3.12-3.01 (m. 1H), 236-2.66 (m, 4H), 132-1.74 
(m, 2H). 1.63 (s, 3H), 1.60 (d, 3H). MS (CI. NHa) 440 (MH*) 

Example 101 
mi-g.AnMno-N -T>phBnvl-l-r4-phBnvl^^^ 

30 teftbHtyramitie hydrochloride 

A. fi-MRthvl.l44-Dhenvl-144^henvl.DiD9ridine-1-cart)onvlV 
hutvlmrbamovn-ethvn-carbamlc add tert-butvl ester. 

The product from 62D (1 16 mg, 0.307 mmol) was coupled to 4- 
phenytplperidine (49 mg, 0.307 mmol ) using General Procedure A to give 
35 135mgof101Aasanoil. MS (CI, NH3): 522 (MH+). 

B. fRV?-Amino4vJ-t4-ohen^-1-f4-phen^-Di!»ridlne-1-cart3onvl^butvn- 
tenhigytamlde hydrochloride. 
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The product from 101 A (109 mg f 0-209 mmol) was deprotected 
according to General Procedure C and the product was purified on silica gel 
(chromatatron) using a gradient of 0% MeOH/ CH2CI2 to 100% MeOH. The 
product was concentrated in vacuo, dissolved In 5 mL of MeOH, and 02mL of 
5 0.98 N HCI were added. The solution was stirred at room temperature for 30 
min. ? concentrated, azeotroped 3X with methanol, 2X with methylene chloride 
and dried to give 63 mg of the title compound as a white foam 

1H NMR (d4-MeOH, 300MHz) ( partial ) 87J2(m, 10H), 4.6(m ( 1H), 
4.05(m,lH), 3.19(m, 1H), 2.7B(m, 4H); MS (CI, NH3): 422 (MH*). . 
10 Example 102 

m\-2>Amlno-N42-benz^oxv-1^4>ohenv^olDeridlne-1^rt)onvl)^th^ 

teQEvtyramlde hytirpchlorite 

A. (RHHVP^n^Pxymethyl-^XQ'2^4-phPnyl-plp9ritfrhVvlV 
^thylcaTbampylVI-mQthyl^yiViarbfimto acid tettftutyl ester. 

15 According to General Procedure A, 4-phenylpiperidine (237 mg, 1.47 

mmol ) was coupled with 559 mg (1.47 mmol ) of the product from Example 3. 
Purification on silica gel using a gracflent of 0% MeOH/ CH2CI2 to 1% MeOH/ 
CH2CI2 gave 500 mg of an oil. MS (d, NH3): 524 (MH*). 

B. (RV2-Amlno-N424>en7yioxy*1^phenvl>Dioeridlne-1-carfaonvlV 
20 ethyTVisobutyramlde hydrochloride. 

The product from 102A (480 mg, 0.917 mmol) was dissolved in 12 rnL 
of ethanol and 6 mL of concentrated HCI were added and the mixture stirred at 
room temperature for 4 h. The mixture was concentrated, azeotroped 3X with 
MeOH and 2X with methylene chloride to give 369 mg of the title compound as 
25 a white foam. 

1H NMR (d4-MeOH f 300 Mhfe):8 7-25(rn, OH), 7.05(d, 1H), 5.15ft 1H), 
4.6(bd, 1H), 3.75(m, 2H), 3.18(m, 1H), 2.8(m, 2H), 1-6(m, 11H); MS (CI, NH3): 
424 (MH+). 

Example 103 

30 (Rl-2»Amino-N42^enzorb]mioph 

ethyiHsobutyrRmide hyrinwhlorMe, 

A. <RH2-Benzo^Tthlophen^yl>1-r4-DhenvlK)ioeridine>1<art)onvn- 
ethvT|-carbamlc arid tert«butyl ester . 

According to General Procedure A, 534 mg of (R)-3-Benzo[b]thIophep-3- 
35 yl-2-tert-butoxycarbonytarnino-propionlc acid was coupled with 4- 
phenylplperidine (268 mg) to give 700 mg of 103 A as a colorless foam. 

MS (Q, NH3): 465 (MH+). 
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B. (R)- 2-Amino-3-b pn7nfhlthln P hBn-a-vl-1-(4-phenvl-plperidln-1-vn- 
pmparvl-ona. 

The poductfrom Example 103 A, (740 mg.159 mmol ) was dissolved In 
12 mL of ethanol end .6 mL of concentrated HCf were added and the mbcture 
5 stirred at room temperature for 4 h. The mixture was concentrated, azeotroped 
3X with MeOH and 2X with methylene chloride to give 528 mg of 103B as a • 
white solid. MS (CI. NH3)f365 (MH+). 

C. (i-fg-Ren2ofb]thiophet^^v i-i-(4^henvt-nlnfiridine-1<arbonvn- 
p ^ylmrhamoyt}-1-methvl.flttivlV-ca rt?a"^c Mid teft-butvt ester. 

10 Using General Procedure A, N-t-BOC-a-methylalanlne (118 mg, 0581 
mmol) was coupled with the product from 103B (233 mg, 0581 mmol) to give 
100 mg of 103C as an oil. 

MS (CI, NH3): 550 (MH+). 

D. rRUg.Amlno.N .T2-ben2orb1thlonhftn-3-vl-1-f4-nhftnvl-PlPBrld|n9-i- 
15 nflrbonyiv-ethyn^sobutvramidB hydrochloride, 

The product from 103C (95 mg, 0.173 mmol ) was dissolved in 4 mL of 
ethanol and 2 mL of concentrated HCI were added and the mixture stirred at 
room temperature for 4 h. The mixture was concentrated, azeotroped 3X with 
MeOH and 2X with methylene chloride to give the title compound as a Oght- 

20 yellow solid (67 mg ). 

1H NMR (CD3OD, 300 MHz) (partial) 5 7.9(m, 2H), 7.41 (m, 3H), 7.19(m. 

4H), 65(d, 1H), 5.35(m. 1H), 455{m, 1H), 3.9(bt 1H), 3.45(m, 1H), 2.95(m, 1H), 
2.65(bt, 1H), 2.49(m, 2H); MS (CI, NH3 ): 450 (MH+). 

Example 104 

25 (R)-PlDBridlnft-4^arhoyyHf; acid (g.naphthaten-1-Vl-1-f4-fnhf>nVl-orODlonvh 
. pmlnnV^iperi Tlina-l-narhonvn^lhvlVamlrifl hydrochloride 

A. (R)-^(?.Na phthalan-1.yl-1. fA.fphenvl.pronlonvl-amlnDVDlDeridlnB»1- 
^rhnnyt|-Pthvlrarbamnyn-nlperidlne.1-f!fltfaoxvllc add tert-butvl BStel. 

According to the method outlined In General Procedure A (substituting 
30 DMF for solvent in place of CH2CI2). 54 mg (0.23 mmol) of 4-(N- 

proplonylanaino)-plperldine and 99 mg (053 mmol) of 78A were coupled to 
give 155 mg of 104A as a pale yellow oil. 

1H NMR (CDCI3, 250MHz, partial) 8 855-851 (m. 1H), 7.74-7.71 (m, 
1H). 750-7.08 (m, 7H). 6.92-6.69 (m, 3H), 55&5.12 (m. 1H), 450^4.32 (m, 2H). 
35 4.1 8-4.02 (m, 2H). 3.09-2.85 (m, 2H), 2.72-2.60 (m. 2H), 2.30-2.0B (m, 2H), 
152-1.73 (m, 2H). 1.41 (s, 9H), 052-0.B4 (m, 3H). 
MS(Ci,NH3)641 (MH+) 
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B. fRVPIperidin9-4-carboxyltc acid f2>naDhthaterv1-yH>f4-(phenvt- 
propionyl-amlnoVDlDeridine-l-carbonyn-ethvlVamide hydrochloride 

165 mg (0.23 mmo!) of 104 A was treated with 2 mL of HCI-saturated 
dloxane for 17 hours. Concentration in vacuo, followed by three 
5 concentrations from 1:5 MeOH-toluene provided 108 mg of the title compound 
as a white solid. 

1 H NMR (CD30D, 250MHz, partial) 6 8.13-8.08 (m, 1H), 75B-655 (m, 
11H) f 5.27-5.19 (m, 1H), 1,88-1 .80 (m, 2H) f 053-058 (m, 3H). 
MS (CI, NH3) 541 (MH+) 
10 Example 105 

(Ry2-AmingvN-r2^aphtha1en-1^ 

Isobutyramlde hydrochloride 
A. (R)-f1-Methyl-1^naphthalen-1^W4.Dhenyi-plperidin^ 

carhpnyO^thylcarbampylHthyQ-w^gmlc ag'd tert-bwtyl ester. 

15 . According to the method outlined In General Procedure A (substituting 
DMF for solvent In place of CH2O2), 88 mg (0.55 mmol) of 4-phenylpipericfine 
and 219 mg (0.55 mmol) of 64A were coupled and Ihe resulting product was 
purified by silica gel chromatography (2:1 to 1:1 to 1:2 hexane-EtOAc) to give 
183 mg of 105A as a whits solid. 

20 1 H NMR (CDCfe, 250MHz) 5 8.464.40 (m ( 1H), 7.84-7.75 (m, 2H), 

7.65-7.59 (m, 1H), 751-7.14 (m, 7H), 6.83-6.82 (m, 1H) f 5.52-5.47 (m, 1H), 5.05 
(br s, 1H), 455-4.53 (m, 1H), 356^.75 (m, 1H), 354-3.06 (m, 2H), 2.71-2.63 
(m, 1H), 2.46-2.18 (m, 2H), 151-1.63 (m, 2H) # 158 (e, 3H), 153 (s, 3H) f 1.48 (e, 
9H), 159-156 (m, 2H), 0.83h0.75 (m, 1H). 

25 MS(CI,NH3)544(MH+) 

B. (RV2>Amlno-N-T2>naphthaleTv1>yU1^ohenyt-piperidine>1> 
carbon^Vethvn-lsobiiiyramlda hydrochloride. 
.120 mg (022 mmol) of 105A was treated with 2 mL of HCI-saturated 
dloxane for 17 hours. Concentration In vacuo, followed by three 

30 concentrations from 1 :5 MeOH-totuene provided 60 mg of the title compound 
as a white solid. 

1HNMR (CD3OD; 250MHz, partial) 6 854-8.12 (m, 1H), 751-753 (m, 
2H), 757-7.40 (m f 3H), 726-7.10 (m, 5H), 651 (d, J=75, 1H), 5.42-558 (m, 
1H), 4.48-4.40 (m, 1H), 3.68-3.48 (m, 2H), 259-2.78 (m. 1H), 2.48-259 (m, 2H), 
35 1.63 (s, 6H), 058-051 (m, 1H), 0.71-054 (m, 1H). 
MS(CI,NH3)444(MH+) 
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Example 106 

fffl.g-Amlno-N-T1 -haphthalen-1 -y1methvt^yo>2-f^Dhenoxv-Dlpert()lf>-1-V>V 
ethviyisobutyramlde hyd rochloride 
A. 4-Phenoxv -piperldlne-1«carboxyllc acid tert-butvl .estet . 
5 To a solution of 403 mg (2.0 mmol) erf N-tert-butoxycarbonyM- 

hydroxypfperidine, 188 mg (2.0 mmol) of phenol, and 525 mg {2.0 mmol) of 
triphenylphosphine in 50 mL of THF was added 0.315 mL of 
diethylazodicarboxylate. The resulting solution was stirred at room 
temperature for 2 days. Concentration In vacuo and purification via silica gel 
10 chromatography (10:1 hexane-EtOAc) provided 366 mg of the title compound 
as a colorless oil. 

1H NMR (CDCI3 250MHz) 57.31-7.21 (m, 2H) ( 6.97-6.83 (m, 3H), 4.49-4.44 
(m, 1H), 3-75-3.66 (m, 2H), 3.38-3.30 (m, 2H), 2.05-1,91 (m, 2H) f 1.81-1.72 (m, 
2H), 1.47 (s, 9H). MS (CI, NH3) 278 (MH+) 

15 B. 4-phenpxypiperidine 

355 mg (1.28 mmol) of 106A was treated with 5 mL of HCI-saturated 
dioxane for 1 6 hours. Concentration In vacuo, followed by trituration with ether 
provided 196 mg of 106B compound as a white solid. 1 H NMR (CD3OD 
250MHz) 8 7.31-7.26 (m f 2H), 7.00-6.93 (m, 3H), 4.72-4.68 (m, 1H), 3.43455 

20 (m, 2H), 3.25-3.17 (m, 2H) f 2.19-2.1 0 (m, 2H), 2.07-3.99 (m, 2H). MS (CI, NH3) 
178 (MH+) 

c. (RH1-Methyl-H1^aphtha^ 

P > peritfn-1-y!\-ethvtt^rb amovn^thyn-^rfaam1c arid tert-butvi ester 

According to the method outlined In General Procedure A (substituting 

25 DMF for solvent In place of CHaCfe), 57 mg (0.32 mmol) of 106B and 1 17 rhg 
(0.29 mmol) of 64A were coupled and the resulting product was purified by 
silica gel chromatography (1:1 hexane-EtOAc) to give 126 mg of the title 
compound as a white solid. 1 H NMR (CDCI3 250MHz) 5 8.46-857 (m, 1H) t 
7.87-7.76 (m, 2H), 7.63-7.59 (m, 1H), 7.53-7.48 (m, 1H) f 7.41-7.17 (m, 4H), 

30 6.93-6.89 (m, 1 H) t 6.76-6.69 (m, 2H), 5-38-555 (m, 1H), 4.99 (br e, 1H). 3.78- 
3.72 (m, 2H), 1.64 (s, 3H) t 1.52 (s, 3H), 1.47 (s, 9H). 
MS(Cl,NH3)560(MH+) ■ • . 

P. g-Amlno-N-ll-naphthalen-1 - vimelhvi^-oxo^-^ohenoxv-ptoerldln- 
1 -yl)-Gthyn-lso butyramlde 

35 To 1 35 mg of 106C in 2 mL of ethanoT was added 2 mL of concentrated 
HCI and the mixture was stirred at room temperature for 2 h. The mixture was 
concentrated, azeotroped with acetonttrile, triturated with ether, filtered, and 
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dried to give 57 mg of the title compound as a white solid. MS (CI, NH3) 460 
(MH+) 

Example 107 

rm-2-Am1no-N41-riH-lndol^ 
5 yiVBthyl^sobutyramlde hydrochloride 

A. ^Phsnvlamin o-DiDeridine-l^arboxvllc acid tart-buM ester 
153 g (7.68 mmol) of BOC-piperidone and 13.4 g (77 mmol) of sodium 
sulfate in 28 ml acetic acid were treated with 0.78 mL (8.6 mmol) of aniline. 
After 10 min, 82 g (39 mmol) of sodium trtacetoxyborohydride was added. 
10 After 45 rrtn, the solution was poured onto ice, end neutralized by portionwlse 
addition of solid sodium bicarbonate (ca~ 45 g). The resulting solution was 
extracted with five portions of CHCI3; the organlcs were washed with brine, 
dried over MgSO^ filtered, concentrated, and purified via flash 
chromatography (1 0:1 to 5:1 to 2:1 hexane-EtOAc) to provide 1 .703 g of the title 
15 compound as a white solid. 

1H NMR (CDCI3, 250MHz) S 7.19-7.13 (m f 2H), 6.73-6.58 (m, 3H), 4.11- 
4.02 (m, 2H), 3.52-3.40 (m, 2H), 2.98-2.90 (m, 2H). 2.10-2.02 (m. 2H), 1 .48 (s, 
9H), 1.42-1.28 (m,2H). 

20 124 mg (0.45 mmol) of 107A was treated with 3 mL of HCf-saturated 

dioxane for 15 hours. Concentration In vacuo, followed by three 
concentrations from 1:5 MeOH -toluene provided 105 mg of the title compound 
as a white solid. 

1H NMR (CD3OD, 250MHz) 6 7.66-752 (m, 5H), 3.97-356 (m, 1H), 
25 3.62-3.50 (m, 2H), 3.16-3.05 (m, 2H), 2.30-252 (n\ 2H), 2.15-1 .98 (m, 2H). 
MS (CI, NH3) 177 (MH*) 

CM -TW1 H-lndol-3-v1methvn-2-oxo-2-(4-phenvlamlnt>-plperidin^1 -vfV ' 
ethyicarfaampyn-1-mBthvl^thvlVcarbamic acid terttiutvl ester 

According to the method outlined In General Procedure A (substituting 
30 DMF for solvent in place of CH2CI2), 100 mg (0.40 mmol) of 107B and 134 mg 
(0.36 mmol) of 64A were coupled and the resulting product was purified by 
silica gel chromatography (0-2% MeOH in CHCI3) to give 205 mg of 107C as 
a white solid. 

1H NMR (CDC13, 250MHz, partial) 6 822-8.14 (m, 1H), 7.71-7.60 (m, 
35 1H), 7.39-7.06 (m, 7H), 6.60-6.52 (m, 1H), 6.52-6.44 (m, 2H), 557-5.19 (m, 1H), 
4.93 (br s, 1H), 4.3B-4.24 (m, 1H) ( 352-3.47 (m, 1H), 3.30-3.08 (m, 3H). 2.68- 
2.50 (m, 1H), 152 (S, 3H), 150 (s, 3H) f 1.46 (2, 9H). 
MS (CI, NH3) 548 (MH+) 
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D. g-Amino-N-f 1 -f 1 H-inftol-3-vl mplhvlV2^xo-2^4-Dh8nvlamlno- 
pipRridtn-1-vlWBthvll-lsobutvramlde 

197 mg (0.36 mmo!) of 107C was treated with 2 mL of HCT-saturated 
dloxane for 15 hours. Concentration in vacuo, followed by three 
5 concentrations from 1 :5 MeOH-toluene provided 1 41 mg of the title compound 
as a white solid. 

1H NMR (CD3OD, 250MHz, partial) 8 7.52-7.30 (m, 8H), 7.15-6.97 (m. 
4H), 5.23-5.12 (m, 1H), 4.60-4.52 (m, 1H), 4.00-3.82 (m, 1H), 324-3.12 (m. 2H), 
1.59 (S.3H), 1.48 (S.3H). 
10 MS(a.NH3)448 (MH+) 
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CLAIMS 
1. A compound of the formula: 



2 



5 




wherein 

Z is -COCR^LCOANR^; 
LlsNR 6 ,OorCH2; 

W Is hydrogen or in combination with X is a benzo fusion In which W and 
15 X are finked to form a phenyl ring optionally substituted with one to three 
substituents independently selected from R 3 * T-R 3b and R 12 ; 

Y is hydrogen, C1-C6 alkyl, C4-C10 cycloalkyl, aryl-K-, phenyHCi-C6 
alkyI)-K- or thienyh(Ci-C6 alkyI)-K-, each ring optionally substituted with one to 
three substituents independently selected from R 3 * R 3b and R 12 , wherein Kls 
20 abond,0,S(0)m,orNR2a 
XlsOR 2 R2. * 




or X In combination with W is a benzofusion in which W and X are Dnked to 
35 form a phenyl ring optionally substituted with one to three substituents 
independently selected from R 38 , -T-R 3b and R 12 ; 

R 1 Is C1-C10 alkyl, aryl, aryl (C1-C6 alkyl) and C3-C7 cycloalkyl (C1-C6 
alkyl) or C1-C5 alkyi-K 1 -Ci-C5 alkyl, aryl (C0-C5 alkyl)-K 1 -{Ci-C5 alkyl), 
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(C3-C7) cyc)oalkyl{Ci-C 5 alkyl)-Kl-(Ci-C5 alkyl) where Is 0, S(0) m , 
N(R 2 )C(0), C(0)N(R 2 ), OC(0), C(0)0. -CR^CR 2 - or-CC where the aryl 
groups are defined below and R 2 and the alkyl groups may be further 
Stuted by 1-5 halogens, 8(0)^. 1 to 3 of OR or C(0)OF^ and the 
5 aryl groups may be further substituted Independently by phenyl, phenoxy, 
arylalkyloxy. halophenyl. 1 to 3 of Ci-Ce alkyl, 1 to 3 of halogen, 1 to 2 of OR*, 
methylenedioxy. S(0)mR 2 . 1 *> 2 of CF 3 . OCF 3 . nitro, *WJ; 
N(R 2 )C(0)(R 2 ). C{0)OR 2 C(0)N(R 2 )(R 2 ), SOaNfR^R 2 ). H{^)B0 2 aryl or 

N(R 2 )S02R 2 ; , \ M 

10 R 20 Is hydrogen. Cn-Ce alkyl, C3-C7 cydoalkyl, and may be Joined with 
R1 to form a C3-C8 ring optionally including oxygen, sulfur or NR ; 

R 2 is hydrogen, d^Ce alkyl. C3-C7 cydoalkyl; Ci-Ce halogentated 

alkyl; 

R 28 Is hydrogen or C1-C6 alkyl; 
15 R2b is hydrogen C1-C8 alkyi. Ci-Cb halogenated alkyl. C3-C8 

cycloalkyl, alkytaryl or aryl; 

R3a is H, F, CI, Br. I. OCF3, OCF 2 H. CH3, OCH3 or CF3; 
Rl2 is H. F. Q. Br. I, OCF3, OCF 2 H. CH3, OCH3 or CFfc 
• -T is a bond or Is phenylor a 5 or 6-membered heterocycte containing 1- 
20 3 hetero atoms selected independently from nitrogen, sulfur or oxygen, each 
optionally substituted Independently with one to three substituents selected 
fromF,a,Br.l,CH3,OCH3.0CF3andCF3; 

R3b is hydrogen, CONR 8 R e , S02NR8R9. COOH. C00(Ci-C6)alkyl, 
NR2S02R 9 , NR2CONR 8 R 9 . NR2S02NR8R 9 . NR2C(0)R 9 , irrtdazotyi. thiazolyl 

25 or tetrazolyl; . _ _ 

R 4 and R 5 are independentiy hydrogen. Ci-Ce alkyl, substituted C1-C6 

alkyl where the substituents independently may be 1 to 5 halo. 1 to 3 hydroxy. 
1 to 3 C1-C10 alkanoyloxy. 1 to 3 Ci-Ce alkoxy. phenyl, phenoxy, 2-fuiyi, Ci- 
Ce alkoxycarbonyl. S(0)m(Ci-C6 alkyl); or R 4 and R 5 can be taken together to 
30 fonnHCH2)rU(CH2)rv^reLateC{R^2.S(0)morN(R^),rarKl6a re 

independently 1 to 3 and R 2 is as defined above; 

R 6 is hydrogen or Ci-Cg alkyl, and may be Joined with R*° to form a C3- 

C8 rinjJi * 
r50 fe 4-morpholino. 4-(1-methylpiperazinyl). C3-C7 cycloalkyl or C1- 

35 C 6 alkyl each optionaliy substituted with one to three substituents individually 

selected from F. OH, OCH3, OCF3. CF3 and C3-C7 cydoalkyl; 

Mis -C(Oy-or-S02-; 
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A 1 Is a bond, C1-C6 aJkylene, C1-C6 haloalkylenyl or C1-C6 
hydroxyalkylenyl; 

A Is a bond or Is 

f 

R 7 * 

where x and y are independently 0-3; 

10 Z 1 lsN-R 2 orO;orZ 1 Isabond; 

R 7 and R 7a are Independently hydrogen, C1-C6 alkyl, trifluoromethyl, 
phenyl, substituted C1-C6 alty where the substttuents are Imldazolyl, phenyl, 
indolyt, p-hydroxyphenyl, OR 2 , S(0)mR 2 , CfOyOR 2 , C3-C7 cydoaikyl, 
N(R 2 )(r2), C(0)N(R 2 )(R 2 ); or R 7 and R 7a can Independently be Joined to one 

15 or both of R* and R 5 groups to form alkyiene bridges between the terminal 
nitrogen and the alkyl portion of the R 7 and R 7a groups, wherein the bridge 
contains 1 to.5 carbon atoms; or R 7 and R 7a may be Joined to form a 3- to 7- 
membered ring. 

R9 is hydrogen, C1-C6 alkyl, phenyl, thlazolyl, imidazolyl, furyl or thlenyl 
20 each optionally substituted with one to three substttuents selected from CI, F, 
CH3, OCH3, OCF3 and CF3; 

R 8 is hydrogen, C1 -Ce alkyl, substituted C1 -Ce alkyl where the 
substttuents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoyloxy, 1 to 
3 Ci-Cb alkoxy, phenyl, phenoxy, Ci-Ce alkoxycarbonyl, S(0) m (Ci-C6 alkyl); 
25 or R8 and R 9 can be taken together to form KCH2)rU(CH2)s- where La is 
CtR 2 ^, O, S(0) m or N(R 2 ), r and s are Independently 1 to 3. 

Fl t B, D and E are carbon, nitrogen, one of which is joined to A 1 and 
each of the remaining of F 1 , B f D and E may be optionally substituted with R 3 * 
, Rbb; or F 1 , B, D and E, If not Joined to A 1 may also be eufftxr, oxygen or 
30 carbonyl; F 1 f B, D and E may form a saturated or unsaturated ring; and one of 
F 1 , B, D or E may be optionally missing to afford a saturated or unsaturated 
five-membered ring; 

Raa is h, C1-C8 alkyl optionally substitute! with one to three halogens; 
or phenyl optionally substituted with one to three substttuents independently 
35 selected from halogen, CH3, OCH3, OCFa CF3 and C1-C8 alkyl aryt 

Rbb f S Ci-Cb alkyl, Ci-Ce alkoxy, Gi-Cs thioalkyi, each optionally ■ 
substituted with one to three substttuents independently selected from halogen, 
CH3, OCH3, OCF3, CF3; C3-Ce cydoaikyl; phenyl optionally substituted with 
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one to three substituents Independently selected from halo, CH3, OCH3, OCF3 
or CF3; -0-C1-C8 alkyf; or -S-C1-C8 alkyl 

G, H 1 , 1 and J are carbon, nitrogen, sulfur or oxygen atoms which fonm 
an aromatic ring, a partially saturated ring or a saturated ring; one of G, H 1 , 1 or 
5 J may be optionally missing to afford a five-membered ring; 

aryl is phenyl, naphthyl or a 5- ©remembered ring wtthl to 3 
heteroatoms Independently selected from oxygen, sulfur and nitrogen; or a 
bicycllc ring system consisting of a 5 or 6 membered heterocyclic ring with 1 to 
3 heteroatoms Independently selected from nitrogen, sulfur or oxygen, fused to 
10 a phenyl ring, each aryl ring being optionally and Independently substituted 
with up to three substituents selected from HP*. R* and R12; 

mls0to2; 

nte0to2; 

qb0to3; 

15 and pharmaceutical ly acceptable salts and individual diastereomers 
thereof. 

2. A compound of claim 1 wherein 
2 fs -COCR 1 R2cnHCOANR*R5 

A is -CR 7 R 7 *{CH2)^ y is 0 to 3; 
20 and R^cieHorCHa; 

R 7 Is C1-C3 alkyl; 
R7afeHorCi.C3aB<yl; 

r4 is hydrogen or Ct -C3 alky); or R 4 and R 7 are combined to form an 
alkytene bridge; 

25 R 5 Is hydrogen or C1 -C3 alkyl optionally substituted with one or two 
hydroxyl groups* 

3. A compound of claim 2 wherein 

R1 is selected from the group consisting of 1-lndo!y1-CH2-, 2*lndolyl- 
CH2S S-indolyt-CHfr, 1-naphthyl-CH2-, 2-naphihyt-CH2-. 1-benzlrrtdazolyl- 

30 CH2-, 2*enzlmidazoIyl-CH2-, pheny)*Ci-C4 alkyK 2-, 3- or 4-pyridyhCi-C4 
alkyl, phenyl-CH2-S-CH2-, tNBnyW;i-C4 alkyl, and phenyl-{Co-C3 alkyf)-0 
CH2-, phenyl-CH20i)henyWJH2-. and 3-benzothlenyl-CH2-. or any of the 
above groups substituted In the aryl portion with one to three F, CI, CH3. 
OCH3, OCF3 or CF3 substituents. 

35 4, A compound of dalm 3 wherein R2c is hydrogen; y*0; R 7 and 
R 7 * are methyl and R 4 and R$ are hydrogen and R 1 Is CeHsCHzOC^ 
phenyl-CH2-S-CH2-. 1-napthyl-CH2-. 2-napthyKJH2% phenytpropyl or, 
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and the aryt portion o! R 1 Is optionally substituted with fluorine, CH3 or CF3. 
5. A compound of claim 3 which is of the formula 



10 



15 




wherein n is zero or one; m is one or two; 

R3a is H, F, Ct, Br, I, CHa OCH3 or CF3; 
20 R12 is H, F, d, Br, I, CH3, OCH3 or CF3; 

T is a bond or is an aryl group selected from phenyl, pyridyt, pyrimldyl, 
thlenyl, pyrrotyl, pyrazoiyl, oxazolyl, isoxazolyi, Imidazolyl, thiazolyl and 
tetrazolyl; each optionally substituted with one to three F, CH3, CI, OR 8 , OCH3, 
6CF3 or CF3; 

25 R3b is hydrogen, CONR 8 R 9 S02NR 8 R 9 , COOH, COO(Ci-Ce)aIky!, 

NHSQ2R 9 , NHC(0)NR 8 R 9 , NHS02NR8R9, NHC(0)R 9 , NR 8 R 9 , imidazolyt, 
thiazolyl or tetrazolyl; 

R 9 is hydrogen, Ct-Ce alkyl, phenyl, thiazotyt, imidazolyl, furyt or thlenyl 
each optionally substituted with one to three substituerrts selected from CI, F, 
30 CH3.OCH3. OCF3 and CF3; 

R 8 is hydrogen, Ci-Ce alkyi, C3-C7 cydoalky), substituted Ci-Ce alky) 
where the substituents may be 1 Id 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 
afkanoyloxy, 1 to 3 Oi-Ce alkoxy, phenyl, phenoxy, Ci-Ce aSkoxycarbonyl, or 
S(0)2(Ci -Ce alkyl); or R 8 and R 9 can be taken together to form 
35 -(CH2)H-a(CH2)s- where La is C(R 2 )2, oxo, S(0)2 or N(R 2 ), and r and 6 are 
independently 1 to 3. 

6. A compound of claim 5 wherein: 
mis one; 
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R^ 2 te hydrogen; 

R3a is hydrogen, For O; 

T is phenyl, thlenyl, thiazofyl, oxazolyl, isoxazolyl or pyrazolyl, each 
optionally substituted with one to three of substituents, selected from F, OH, 
5 OCH3, OCF3, CF3 and CH3; and 

R3b te hydrogen, C(0)NR 8 R 9 . NHC(0)NR 8 R 9 NHS(0)2R 9 . or 

NHC(0)R 9 . 

7. A compound of claim 5 wherein: 

mis one; and 
10 T is a bond. 

B. A compound of claim 7 wherein 

n Is one; 

R3a and R 12 are hydrogen. 

R3b |s CONR8R9 S02NR 8 R 9 COOH. COOfCl-Ce^kyl, NHSO2R 9 , 
15 NHS02NR3R 9 NHC(0)NR 8 R 9 NHC(0)R 9 , NR 8 R 9 or OR*; 

r9 is hydrogen, phenyl, or thlenyl optionally substituted with one to three 
substituents selected from F, CH3, OCH3, OCF3 and CF3; or R 9 te Ci-Ce alkyl 
optionally substituted with one to three substituents selected torn F, OH, 
OCH3, OCF3 and CF3; or R B ; and 
20 R 8 is hydrogen* C1-C6 alkyl, optionally substituted C1-C6 alkyl or C3- 

C7 cycloalkyl where the substituents may be 1 to 5 halo or 1 to 3 hydroxy; or R 
and H 9 can be taken together to form -(CH2)iLa(CH2)s- La is C{R 2 )2> 

O, e(0)m or NCR 2 ) where r and s are Independently 1 to 3. 

0. a compound of claim 7 wherein 
25 n is zero; 

m is one; 

R3a is hydrogen; 

R1 2 is hydrogen; 

R3b |s GONR 8 R 9 NHC(0)NRBR9, NHS(0)2R 9 . S02NR 8 R 9 
30 NHS02NR3R 9 ,NHOOR9orORB; 

r9 is phenyl, or thlenyl optionally substituted with one to three 
substituents selected from F, CH& OCH3. OCF3 and CF 3 ; or R 9 Is C1-C6 alkyl 
optionally substituted with one to three substituents selected from F, OH, 
OCHa, OCF3 and CF3; and 
35 R 8 is hydrogen, C1-C6 alkyl, or C3-C7 cycloalkyl each optionally 
substituted with 1 to 5 halo or1 to 3 hydroxy; or R 8 and R 9 can be taken 
together to form -(CH2)nLa(CH 2 >$- wherein La Is CfR 2 )* O. s(0)m or N(R 2 ) 
where r and s are Independently 1 to 3. 
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10. A compound of claim 3 wherein: 
n is one; 
mis one; 
W is hydrogen; 
5 Y is hydrogen or methyl; 

x|s r50 —M — n — AryL 

Mls-C(0)-; 

R50 is 4-morpholino, 4^1-methylplperazinyl), C3-C7 cycloalkyl or C1- 
10 Ce aikyl each optionally substituted with one to three substituents Individually 
selected frorn F, OH, OCH3. OCF3 and CF3; and 

. Aryt is phenyl, pyridyl, thienyl, pyrimidyl or thiazolyl, each optionally 
substituted with one to three substituents Individually selected from F, Ct. CH3, 
OCH3,OCF3andCF3. 
15 11. A compound of claim 3 wherein: 

W Is hydrogen, 
n and m are one; 

Y is phenyl-K-, pyridyl, pyrimidyl, thienyi-K- f or thiazolyl, C4-C10 
cycloalkyl, oxazolyl, phenyHCi-C4 alkyi)-K-, thienyHCi-C4 alkyl)-K- where K 
20 Is O, NR 2 * or Is a bond and each of the above aryi groups is optionally 
substituted with one to three substituents independently selected from F v CI, 
CH3, OCH3, OCF3 and CF3; 

XisRaor-C(0>-NR8R3; 

R9 Is hydrogen, C1-C6 alky), phenyl, thiazolyl, imidazolyl, fury! or thienyl 
25 each optionally substituted wtth one to three substituents selected from CI, F, 
CH3, OCH3, OCF3 and CF3; and 

r8 is hydrogen, C1-C6 aikyl, substituted C1-C6 alkyl where the 
substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoyloxy, 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbcmyl, S(0) m (Ci-C6 alkyl); 
30 or R B and R 9 can be taken together to form ;(CH2)rl-a(CH2)s- where La is 
C(R2)2i oxo, S{0)m or N(F^), and r and s are independently 1 to 3. 

1 2. A compound of claim 4 wherein: n is zero or one; m is zero or 
one; Y Is C4-C10 cycloalkyl, phenyl, phenyl-CHz-, phenyl-O-, pyridyi, pyrimidyl, 
thienyl, thienyl -CH2-, thiazolyl or oxazolyl, each optionally substituted with one 
35 to three substituents independently selected from F, CI, CH3, OCHs, OCF3, 
OCF2H and CF3; X is H, C1 to C4 alkyl or Ct to C4 alkyl substituted with one to 
five fluorine atoms; W Is hydrogen. 
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13. A compound of claim 12 wherein: Y Is phenyl-CH2-, thienyl-CH2- 
or phenyl-O- each optionally substituted with F, CI, CH3, OCH3, OCF3, OCF2H 
and CF3; X is H, CH3 or CF3. 

14. A compound of claim 3 wherein Y is hydrogen and X is: 

5 



\ ■ 



10 

wherein n and m are one, A 1 is a bond and W Is hydrogen. 
15. A compound of claim 1 4 wherein X is 



15 



20 




25 



wherein R3* b hydrogen, F, CI, CH3 r OCH3, OCF3 or CF3; 
30 R12 is hydrogen, F, CI, CH3, OCH3, 9CF3 or CF3; 

Raa is hydrogen, Ci-Cb alkyt optionally substituted with one to three 
halogens; or phenyl optionally substituted with one to three substltuenis 
Independently selected from halogen, CH3. OCH3. OCF3, CF3 and C^Cb 
alkyt aiyl; and 

35 Rbb |s hydrogen, C1-C8 alkyl, optionally substituted with one to three 

substltuents Independently selected from halogen, CH3r OCH3, OCF3, CF3; 
C3-CB cydoalkyl; phenyl optionally substituted with one to three substltuents 
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Independently selected from halo, CH3, OCH3, OCF3 or CF3; -O-Ci-Ce alky); 
or-S-Ci-C8alkyL 

16. A compound of claim 15 wherein 

G, H 1 , 1 and J are carbon. 
5 17. A compound of claim 1 5 wherein 

G is nitrogen; and 

H 1 , 1 and J are carbon. 

18. A compound of claim 1 5 wherein 
H 1 Is nitrogen; and 

10 G, I and J are carbon. 

1 9. A compound of claim 15 wherein 
I is nftrogen; and 

G, H 1 and J are carbon. 

20. A compound of daim 15 wherein 
15 J Is nitrogen; and 

G, H 1 and I are carbon. 

21 . A compound of claim 3 wherein Z is 

R 1 

—OO NHOO-C — NH2 
CH 3 



25 



30 



35 



22. A compound of claim 12 wherein 2 Is 

f 1 

—CO NHCO-C — NHj 
CH 3 

23. A compound of claim 3 wherein Z is 
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whereln each n Is independently zero or one. 

24. A compound of clam 22 wherein R 1 Is 



10 




15 optionally substituted with F, a, CH3 or CF3. 

25. A compound of claim 23 wherein R 1 ie 




optionally substituted with F, CI, CH3 or CF3. 
25 26. A compound of claim 22 wherein R 1 . Is -CH2OCH2C6H5, 

-CH2CH2CH2C6H5, 1-naphthyl-CH2-, or 2-naphthyl-CH2-. 

27. A compound of ciaim 23 wherein R1 is -CH2OCH2C6H5. 
-CH2CH2CH2C6H5, l-naphthyl-CH2-. or 2-naphthyl-CH2-. 

28. A compound of claim 21 wherein R 1 Is - CH2OCH2C6H5.- 
30 CH2CH2CH2C6H5. 1-na4)rrtnyl-CH2-,or2-naphmyl-CH2-. 

29. A compound of claim 5 wherein Z Is 



35 




30. A compound of claim 29 wherein n is one. 
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31 . A compound of claim 29 wherein n is zero. 

32. A compound of daim 5 selected from the group consisting of: 
(R)-2-Amlno-N-{2-(1 H-indol^ylJ-l-ie-^luene^-sulfonylaminoJ-S,^ 

dihydro-1 H-isoquinoline-2-carbonyl]-ethyl}-lsobutyramide hydrochloride; 
5 (R)-242-(2-Amino-2-methyl-propionytamino)-3-(1 H-lndol*3-yl)- 

proplonyO-l^^tetrahydro-lsoqulnoline-e-cartwxylic acid ethylamide 
hydrochloride; 

(R)-2-[2-(2-Amino-2-methyl-propionylamino)-3-(1H-indoI-3-yl)- 
proplonyl]-1,23,^tetrahydrcHsoquinoline-6-carboxyllc add phenyiamlde 
10 hydrochloride; 

(R)-2-Amlno-N-(2-(1H4ndoW-ylM^ 
dihydro-1 H-isoquinollne-2-carbonyI)-ethyl)-isobutyramide hydrochloride; 

(R)-2-Amlno-rsH2-(1 f-Hndo!-3-yl)-1 -[7-(toluene-4-sulf onylamlno)«3 f 4- 
dihydro-1H-lsoquinollne-2-carbonyl}-ethyl}-isobutyramlde; 
15 (R)-N4242-(2-Amlno-2^ethyl-prop1on^ 
proplonyfl-1 ,2,3,4-tetrahydro^^ 

(R)-2-Amlno-N-{1 -benzyloxymethyl-2-oxo-2-{7'(toluene-4- 
sulfonylamino)^,4Kilhydro-1H-isoqi^ 
hydrochloride; and 

20 (R)-Piperidine-4-carboxylta add {1-naphthalen-2-ylmethyl-2-oxo-2-t5- 

(toluene^sulfonylamino)-1,3-dlhydro-lsoindol-2-yll-ethylhamlde 
hydrochloride. 

33. A compound of datm 10 selected from the group consisting of 
2-Amlno-N-{1 -(R)4>en2yloxymethyl-2K)XO-2H4-(phenyl-propionyl- 

25 amtno)-plperidln-1-y!]-ethyl)-lsobutyramlde hydrochloride, 

(R)4^4144-(Acetyl^henyJ-amlno)^iperidlne-lHafbony^ 
yl)-ethyfl-2-amino-Jsobutyramlde, and 

(R)-Piperidine-4-carboxyflc add (2-naphthalen-1-yM-I4-(phenyl- 
proplonyl-«mlno)-piperidine-1-carbonyl)-ethyl}-amide hydrochloride. 
30 34. A compound of claim 1 1 selected from the group consisting oh 

(R)-2-Amlno-N^-(imndol-3-y^ " 
phenyl-pipe ridin-1 -ylh2-oxo-ethylHsobutyramide hydrochloride; 

2-Amino-N^1-(R)-benzy!oxymett^ 
phenyl-pipe ridln-1 •yq-2-oxo-ethyl}*isobutyramlde; 
35 (R)-2-AmIno-N-{1 -(1 H-indol*ylmethyO-2^xo-2K4s>henyl-* 

(pyrrondlne-l^rbonyl)-plperid^ hydrochloride; and 
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(R)-1 -[2-(2-Amino-2-methyl-propionylamino)-3-(1 H-indol-3-yl)- 
propionylJ-4-P h e n y | *P I P eric Wne-4-carboxylic acid (4-hydroxy-butyl)-amlde 
hydrochloride. 

35. A compound of daim 14 selected from the group consisting of: 
5 2-Amino-N-{1 -(R)-ben2yloxymethyl-2K>xo-2-t4-(2-oxo-2,3-dihydro- 

ben2oImidazol-1-yI)-plperldin-1 -yl]-ethyl}-isobutyramlde hydrochloride; 

2-Amino-N-{1 -(R)-(1 H-lndol-3-ylmethyl)-2-oxo-2-[4-(2-oxo-2 f 3-dlhydro- 
beraoimldazol-1-yl)-plperidin-1-yQ^thyIHsobutyramlde; 

(R)-2-Amlno-N-{H1 H-lndol-3-ylmethyl)-2-[4-{1 H-»ndol-3-yl)-piperidin-1- 
10 yf>2-oxo-ethy!}-isobutyramide hydrochloride; 

(R}-2-Amino-N-{1 -(1 HHndoI-3-ylmethyl)-2-[4-(2-methyl-ben20imlda2ol-1- 
yi)-plperidin-1 -yIJ-2-oxo-ethylHsobutyramlde hydrochloride; 

(R)-2-/^ino-N-{1-(1H-Indol^ 
benzoimidazol-1-yl)-piperidin-1 -ythethylj-lsobirtyramide hydrochloride; 
15 (R)-2-Amlno-N-[2-[4-(6-fluorchbe -yi]-1 - 

(1 H-hdol-3-ylmethyl)-2-oxo-ethyll-isobutyranilde hydrochloride; 

(R)te-Amino-N-{1-(1 H-lndol-3-ylmethyl)-2-oxo-244-(2-oxo-1 ,2-dlhydro- 
lmldazo[4 > 5-b]pyridlr>-3-yl)-piperldin-l -yfl-ethylHsobutyramide hydrochloride; 
(R)-2-Amino-N-l2-[4-(5-ch!oro-2<«^ 
20 piperidln-1-ylM-(lH-indol-3«ylmethy^ 
(R)-2-Amino-N-{1-benzo[b]thlopte 
dihydro-beraolmidazoM-yO-plperidln^^ hydrochloride; 

2-Amlno-N-{1 -(5-fluoro-1 HHndoi-3-ylmethyl)-2-oxo-2-[4-(2-oxD-2 > 3. 
dihydro-beruolrtfdazoM-yl)-pipBrtcfln^^ hydrochloride; 
25 2-Amino-N-{1-(1-methyl-1 H-lndol-3-ylme1hyl)-2Kixo-2-t4-(2-oxo-2 t 3- 

dihydro-benzoimidazoM -yl)-piperidin-1 -yl}-ethyl}*isobutyramide hydrochloride; 

(R)-PipertdIne-4-carboxyllc acid {1-naphthalen-2-ylme1hyl-2-oxo^2-[4-(2- 
phenyl-benzoimidazoM -yl)-plperidln-1 -y!}-ethyi}-amlde hydrochloride; 
. (R)-3-Amlno-N-{1 -(1 H-lndol-3-ylmettiyl)-2-oxo-2-I4-(2-phenyI. 
30 benzoimidazoM-yl)-piperidln-1-^ hydrochloride; 
and 

(R)-Piperidine-4-carboxylic acid {2-{4-{3-methyl-2-oxo-2 f 3-dihydro- 
benzoimldazol-1-yl)-plperidirM-^ 
. amide hydrochloride. 
35 36. A compound of daim 12 which Is selected from the group 

consisting of 

(R)-2-Amino-N42-benzyloxy-1-(4-phenyl-plperidine-1*carbonyi)-ethyI}- 
Isobutyramlde hydrochloride, 
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(R}-2-Amint>-N-[2-(1 H-indol-3-y|)-l -(4-phenyl-plperidine-1 -carbonyl)- 
ethyQ-lsobutyramlde hydrochloride, 

(R)-2-Amino4sl-{2-(1H-indol-3-^ 
pipertdine-1-carbonyll-ethylhlsobutyramlde hydrochloride, 
5 (R)-2-Amino-N-[1 -[4-(4-fluoro«phenyl)-piperidlne-1 -carbonyl}-2-(t H- 

lndol-3-y!>-ethylHsobutyramide hydrochloride, 

(R)-2-Amino-N-{2-<5-fiuoro-1 H-indol-3-yI)-1 -{4-(4-fluoro-phenyl)- 
ptperidine-lKa^nyl>ethyO-Jsobutymrnide hydrochloride, 
. (R)-2-Amlno-N^2-(6-fluoro-1H-indol^ 
10 carbonyl>^thyf]-lsobLrtyramIde hydrochloride, 

(R)-2-Amino-N-[2-(5-fluoro-1 H-indol-3-yl)-1 -(4-pheny1-piperldine-1 - 
carbonyl>-ethyfl-l8obutyramlde hydrochloride, 

(R)-2-Am1no-N-[2-benzyisulfanyl-1 -(4-pheny l-piperid ine-1 -carbonyfy- 
ethylj-isobutyramide hydrochloride, 
15 (R)-2-Amlno-N-l2-naphthalen-1 -yM-(4-phenyl-plpertdlne-1-«rbbnyl)- 

ethyI}4sobutyrarnide hydrochloride, 

(R)-2-Amino-NH2-(1Mndot^ 
carbonyl)-€thyI}-lsobutyramlde hydrochloride, 

(R)-2-Amino-NH3-phenyM-(4-phenyhpiperidin^^ 
20 Isobutyramlde, 

(R)-2-Amino-N-{2-(2-methyl-1 H-ir\dol-3-yl)-1-(4-phenyl-plperidine-1- 
cartx)nyl)^yf]^sobutyramWe hydrochloride, and 

(R)-2-AmirK>-N^4-phenyt-1 -(4-phenyl-piperidine-l -carbonylHmty^ 
Isobutyramlde hydrochloride. 
25 37. A compound of claim 13 selected from the group consisting of 

(R)-2-Amino-N-[2-(1 H-indol-3-yl)-1-(4-phenoxy-plpertdlne-1 -carbonyl)- 
ethyQ-isobutyramlde hydrochloride, 

(R)-2-Amlno-Nl1-(4-benzyH>^^ 
ethyQ-isobutyramide hydrochloride and 
30 (R)-2-Amino-N-[1 -naphthalen-1 -ylmethyl-2-oxo-2-(4-phenoxy-piperidlrh 

1-yl)-ethyQ-teobutyramIde hydrochloride. 

38. A method for Increasing levels of endogenous growth hormone In 
a human or an animal which comprises administering to such human or animal 
an effective amount of a compound of Claim 1. 
35 39. A composition useful for increasing the endogenous production 
or release of growth hormone In a human or an animal which comprises an 
inert carrier and an effective amount of a compound of Claim 1. 
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40. A cpmposltion useful for increasing the endogenous production 
or release of growth hormone in a human or an animal which comprises an 
effective amount of a compound of Claim 1 and a growth hormone 
secretagogues selected from GHRP-6, Hexarelin, GHRP-1, growth hormone 

5 releasing factor (GRF), IGF-1 or IGF-2, or B-HT920. 

41 . A method of treating or preventing osteoporosis which comprises 
administering to a mamma! in need of such treatment or prevention an amount 
of a compound of claim 1 which is effective In treating or preventing 
osteoporosis. 

10 42. A method for treating or preventing diseases or.conditions which 

may be treated or prevented by growth hormone which comprises 
administering to a mammal in need of such treatment or prevention an amount 
of a compound of daim 1 which is effective in promoting release of said growth 
hormone. 

15 43. . A method for the treatment of osteoporosis which comprises 

administering to a patient with osteoporosis a combination of a 
bisphosphonate compound such as alendronate, and a compound of Claim 1. 
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